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A l«t of tii«»r««t litt« b««ii ••id«iie«<l r«0«iitt]r ia tli« 
«o«rdlii«ti«ii flOMpawM* of t«|tf«sol« mA pfrtm^Ht S9wwmrp 
til* ooortlttatloii eiioatfotiy of teaiopjrrasolo «I«o icBoatt • • 
tiia««ol« liM virtually rowdjMd iui«xpl«ro« aat i l f«ito roooatly^ 
aiioa work waa atartaH ta oar latooratMT aad tlio aoaploaoa of 
aoB» f l ra t row traattttoa aotala attii laAaaoloa rnvrm roportod* 
In -rtow of itio oorroatoa iahttoltiag proportloa of tadaaoloa 
OQ ooppor aotal aad In rimr of i t * olooo alallarttjr «tta tlio 
blotoftoally iaporteat aolooolo iaidaaolo I t aat ooaaltforod 
vorthiCillo aadortaklnf in tlila projoet tbo ai^tlioaia m* atads^  
of BOW ooaploaoo of iadasolo aad oakatltatod iadaaoloa* Soao 
now eonptflfxoa of ooppor aloataitii tuoao roportod oarlior liaro 
liooB proparod aad attidiod ta do t a l l . Ooaploxoa of aoao aoeoad 
aad tHird rov traaaltloa aotala tiavo aloo aooa pr^arod aad 
atadlod« 
A aow eoaploa of aloiiol(I I) kavlat '*«ir iadaaoto aoloouloa 
ooordiaatod to tlio aotal loa baa boon proparod aad aa ootaliodral 
iooaotiT haa booa propoaod for I t . 
« a • 
Til* e<i«|»l«st» • f pailaAiaiiy plAtlatuit giitlMisi««| I^OHI I IB 
(saA i r i t f ioa v i t l i lR4ft«ol»t 8««iltralii4«i»tt mA 8«>a«l»«lBd«s«I« 
f i b t l i t T f i«fr«r«<l» tmt litfr«r«<l and r«fI*ol«ii«« ipvotrttl 
fMMiir«Mfit» iii^« to««ii don* t« «lii«t4«t« tii« •trttottir« vf th««« 
tadaiol* and @««alaola<S«s«l* iiav« «l»o teaa tfatiiatlaad «ad 
•tudi«d %y TM^ioaa 9tir»i64i«eii««ioal • • •as vl t i i a rimw %• lavas* 
t l f a t i ag tba affaet af olittttfa i a |>aalttoa of tiia aalao iroap 
aad tlia a l t ro group l a t&a ring ajrataa oa tlia gaoaatty of tbaaa 
eooplaxta* 
MagnaUo o a a a a ^ t t M U ^ aad alaotroaio apaotral atadiaa 
bavo ravaalad tliat alii la a l l tita patiadioa ooi^plaxaa mt9 diaaag* 
aatio witli a s^ara plaaar aoafig!araUoa» oal / oaa oom^lax ahoiia 
a faa^la naraaagaatlatt* Soaa of tlia palladitta ooojplaxaa kmf 
liaaa foaad to ba trtgoaal l^iparraaldal* 
Al l tlio platiaaa ooaylasao a i t i i ^aaa llgaada ara d ia* 
•agaatia hcvtag aa ootaliadral gaoaatfjr* 
l a aona of tha ooaploaaa of fat ladiaa vl t i i ladaaoloa tlia 
*Aaioa of foot* oa tlio il«A otrotohiag fro^oaay ooald %• obaarvad* 
la thaaa ooaplaxoo aa alao l a tHo t^ «^ >^JMia ooaploxoo i t h»» kaaa 
faaad tiMit tkara i a ao oiiaago i a tlio gooaotrjr oitb tko oluuigo 
ia tko pooitioa of tlio aaiao or thm a l t ro groi^ i a tHo f lag 
•fotoa. 
• 9 « 
t^nA to h% iioii»<«»tftt« oo«y<lia*tiBi tiir«ii«ii in* pftrolm iiitr«tMi 
irtitU 9««itiioifi4MoU «!« A«Milaoftatf«»l« %mti ^ ••a •!!•«« to »• 
««iio4«iit«t* «• wi l l «• liltftnitftt* •oordiafttlfit tHrwifli ^ t b th« 
firiKlyl «ad iirrroU nitrogea* eoor«iaattoa ttirmiili tba aatao 
attroi«tt eaanot also too rulod oat* 
Rotlioai««t rliodlaa oad lri41«a ooaploxoo oltli iatfaaolo 
aad S«<iltrota4asolo iiaro tooon stiova to »• aoaoaorto tmA ootalioAral 
ohilo tho 8«aaiaoiaiasolo ooayloaoo aro poljraorio teavlag a liall4o 
brtdgoa otmtotaro* 
la ratHoaiaa ooai»lojMo of pyrasolo aad iaidasolo* tlio 
proooaso of oiiloro iiitlMaato«*aaloa aad pfrwioliaa oatloa «aa 
dotootod opootreiiliotoaotfieallsr* Hovovort ia iadasolo ooi^ plox 
of nttboalaa ao ooon ofooioa of t&ia tjripo htm tiooo foaad. 14 ko 
tHo ratHoaiaai i%odlaa and ii iditta ooa l^oaoo of dlaotngrl aatphtdo 
diothrl oalplildo aad dtotlqrl aolonidOf tiioir iadaaolo aad S<«itro 
iadaiolo ooaploxoa alto oxHitolt tho foaoili lUtf •t oxtatoaoo of 
tHo aor and fao forat, Evidoaoo baa Hooa ^roaoatod to anov tlio 
oxtatoaoo of tbo aor fora la thoao ooajploxoo* 
Ooaploxoa of oop|»or(XI) aitb iadaaolof S«H»itroiadaaolo 
aad S-aataotadaaoIo voro Ofatlioataod oarlior md a polyaorio 
hatofoa brtdfod atraotaro waa propoaod oa tM* oaalo of aolar 
ooadaotaaoot lafrarodf olootroaio opootra aad fwgaotlo aoaaaroaoata* 
• 4 -
vltti 0«iittrol«<asol«t 7"«ltroliidfwol« «ii4 a<HMlitoi«<l«sol« h«r« 
1i««a vrntlKisiMt and •h«rMt«ns»4 tmA Uimir far lafrtur«« apaatra 
bmra l^ aan raaordatf with a Ttav ta ftntfiiif attt tar laf rarad 
avtdaaea it masf tor p^tyamrio iialogaA brldgatf atrttettira« I t 
haa baaa alioigi tHat a l l thaaa ooa^laxaa hara a polyaario halagaa 
brldgad atruatara* All thaaa ooajplaxaa «tao aliav tHa aaloa 
affaat aa tlia {l<^ atratah&ag fraq^aaof • 
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Atlg«rli itetUs OiiiT«rstty 
M i gain 
C«rtifl«« that tii« ««rk airiKMitAd In tidls t l i o t t 
•ntittcd «fli3r«loo«eli««io«l •tfi4i&«» fwi tlk« tr«iMittl0ii mmtml 
9mtpt9mm» of itltrof«ii «oiit«liilaf tlgaaMUi* t» ti i* r««ttll of 
itio orlgittftS r«90«iroiio» oorrlod out midor 119^  wiporrlaioa by 
ftfi«« ?f««tw atnt^ftl wnil i t t a i t i ^ i * for iHtoaissiOB for tHo 
fwartf of tfeo £»li»D, aogroo of Allgorti siiioUa Unlvoroity* 
4My<--:=A^^ 
(a»4»A« Soldi) 
aoador in Oioaiotrr 
'i^.^ A c e N o . ^^^•)r^ 
l':^ )xy 
graftt«ia« aa<l gr«t«lteta»«« to Dr*S*^»A« galdi* i l * ^ * ( M l g * ) t 
<if*A«t f>li*0» (Toronto^ A*it«l*C*» for iilo oyiajpfttliotio ^Hnfiour 
and ooaotant «iiooiirfigo«tat« Slio to for t loo lor l r gratoftil to 
tils f^r Uto kooa Intoroot tn tiito work awl volaolito ooggootlooo 
I I I tHo tatorprototloa of tbe rooalto* 
flioislio oro (loo to Profoooor w« aolivoai Oooilf D^iptattmvat 
of Ohoniotrr for g«»orotuitr ^rovtdtng mo r««ooreb ftto&lltios« to 
^rofoooor S«S« StuaAhu for lilii tiotp ta gotttog ttio roflootoneo 
ft{»oetrii And nagnotlo soooeiitllittttjr •««oi»ro««ato dooo l a Hlo 
laboratory, 
flio iHittior to opoeiatly gratofttl to i>rof« r* f • ManoHarani 
fiogt^iat Soptitottoatoa la«tra«otttatloii ooator of l « l * f * | Uadrao 
in roaiitng tho lafr«ro4 opoetra* to ttio (»ad I oMtt alao tbank mr 
ooltoi^iiaa Md frtoadi for tbiri^r fiiolp aa<l oooporattoa daring tlio 
poriog of tiito roaoaroti and to nr* 5la^oo<t iigka for doing aoal/aia 
of tka ooi^oaadt* 
Ttio aitiior ia tbaakfitl to tka Coisnoil of Saiaat i f io and 
fadaatr ial Raaaaratii Kav Dallii f«r providlag f iaanoiai aaaiataaoa* 
( i a a i S T i a g k a l ) 
C O B T T e W t S 
a. mnv OP tmms (u) 
a* msmmt ( l u ) 
Intir<Mliiotl«»i i 
«. cijipi^a - III 
ii) espsrltsoaCiit t«aliiitqad« 46 
( t i t ) »«8i i t t * and 4lt«<}iif«taii 93 
5«4lttrotad«i9l« and 8«<ittrotndttSt>t« ooaplam* 
( t > SxparttMatsI 7a 
( t t > s««al t« M d <u«ett«»toii 7« 
8-A«tll<ltll4ttKOl« M d 8»««tll0ttld«S0l« OOttillttJHIS 
( t > g i p « r t M » t « l 98 
( i t ) R«»itlt« and d t M i t f t t o a taa 
t« C«*PTt« • VI 
Copf«r ( I I ) b a l t d * 09 ipt»«t« of tttdasolcs 
( t ) lSx|i«ri«aatal 123 
( i t ) t t a i i l t a M d dtadtttatoa 128 
to , asrsiswegs 145 
Sni3UCAfI0»9 
1* 3p«etrttl and •agnotlo stodtos on copper ( I t ) ooatplexe* 
of tudftxotes* 
5UA*A. ?:«l(ll, A.3, Foroof^ and ^ealas aingtiali ^ t 6 
ChtiKloa ,92,, ± (iq77) 
3* Spaotral and Magnatlo atudlaa oo tlie ocn^levaa of 
Ifidaxole ftttiS 9«<«1 tralodasola «ltt i m{ll) and eil(tl>« 
@*.A«^ * l^ atdif^  A«3# f^erooQl and 3ie«taa I3ingiial» 
/m%m CMfi^oa ( In preas}* 
U3T OF TMiSS 
t . Aiiatytl«ftt dfttttt ooloar m4 • • I t l u g point* of l i i « * toU 
a. tntrtaM4 spotttrA (4000«e80 im*'^) of IndMiolo oon^toxoo 
«ail tbotr «iiiiigiiaoiits# 
a* n«lw ooedootaitoo P^ll) • « ! « • • <oli«** •o lo * * ««^) «ii<t 
•tootroaio spoetra (oii*^> of indMioU «oi|pUjeoa« 
4* ^Agnotlo aoaotpttbiUtr *BA aagaotlo momiata of tnaasoto 
00«(|t«3Ma* 
9« Par tnfraroA apootra (6S0«300 oa**^) of ladaitola eoaplexoa 
aad tlwftr aaaiinaaata* 
e* Aaatytloal «ata» oolour wA aolt iac polata of S«oitro 
in<lasola m4 6«ttltroiadaaolo ooaptaxoa* 
f« fnfrarad »paotra (4000<^80 e«*^) of 8««ltroindasola aail 
t *« l t rota4asoU ooaplaaraa aaa tftair aaalfaaaata* 
• • MaiPiatto oaaaaiitibitifr m4 aafaatla aioaaata of Snit tro 
ittdaioto aa4 «HEiltroladaaata aoiiploxaa* 
• * Molar aoaaaotaaaa (^^H) (atat*^ aoU*^ tm*i mA alaatroala 
•paotra (< 
aoaploaati 
oa*^) af tHiltroiAdaaala aatf •«altrota4asola 
10, rar ta f ra ra i tpaatra (4S<I*800 aa**^) af ft-4iltroio(taaola 
aa4 •«attroia4aa»ta aoaplaxaa aa« tHalr aaaigaaaata. 
11« Aii«l]rtlo«t <liit«i •ttlmir mtt «i«tt l«i ^oiat« of ••aaliio 
tii««sol« •»« 9«i«alttotii4sB«l0 e<M^I«ai»«« 
i3« In fmrt f l ^ • « t r « («ooo««50 mT*^) of S**Ml«oiiul«s»l« wi4 
13. Motiir «oiiaa«tail«» f ^ M ) • • ! « • (oHii'** «ol«""* •«*> w d 
tntSiiBOl* o<iapl«i»s» 
14* Ufigiivtte ftitte«9tit»|l|tr md ««itt«ti« aoiwits • ! 9««alao 
lod«soI« and 9*«ilaoiad««{»l« eeii^I«s»«« 
i9* Far tnfr«r«d «pMtr« ($99^900 ««*^) of 9-Mittoiad«KoU 
and 9«»afld»otnd«sol« o<Mq»lex»« oad tl iair ataignaMita* 
19* Aaalytleol d«t«i aoloor ASMI sotttag poiats of Oopp«r(Il| 
tiaUd* ooMjploitat of ladasotoa* 
iT« fafrarad apaetra (4000-490 mT^ of Co^pardl) Hallda 
oaafklaxat «f ladaaolaa «id t lMlr aavtgaaaata. 
t8» stotar eoadaotaaoa valaa (aHai'*^ aota*^ a« ' ) aad 
ataetroale aiiaotra (aa**^) of Oappar(II) lialida aoaplaxaa 
af iadaaalaa* 
19* Hacaatfta aataaptlbtUty aad aagaaUo aoaaata of Oo|ipar(Il) 
hattda aoa^laaoa of iadaaolaa. 
90. far tafrarad tptatra (990^100 aa*^) of Cop^r(Xi) ballda 
aoai^laxaa af tadaaota aad tkaftr aaatgnsaata« 
i l « far tafrarad opaatra (990-900 aa*^) af Cappar(Il) balida 
aoaptawa af iadaaolaa nad tiMilr aaoignMata* 
A lot of tiit«r««t hfui l»*«tt «iftd«fie«a r M w i t l r i n tn * 
ooordlaftttofi toni^oinidt of i i^daiot* «ii<l |^rr«sol«« Homvwrt 
tHo ooor<ltQ«tloii tih»wi.9tvf &t l>eii«<^rra«olft also Imotifi «• 
inantolft tia(! ir |rttt«ltr r«»alii#«l nwmw^lormA ttnlil 4|pitl« rooently^ 
fi6«ii wttrk wtm • t«r t«4 fto our l«l»orat»ry and tii« ooa i^yloiiec «f 
9«m f i r s t row trantlt ioti tt«t«l» vltit iad««ol«« were mportod* 
Xo irl«« of tHe oorrovton tntitblUag j^roportioo of IndoEolos 
on oopDor it«t«t mA in rlow of i t * otooo o t n l l o r l ^ «lt£i tbo 
blotogloally t«!iQrli»it wotoeulo li^dftsolo I t ««• oonoiOorod 
vort^wlitto ttsaortalctfic in ttti« {>ro|oot t i ^ •rati iotio iw i otudty 
of now eoaptoxo* of iatfoioto mA oiOiotitiitod ioditsotos* sose 
now oonploxoo of eo^^tr aloitfuitii tbofo r«iport«a oorlior baro 
boon proyarod antf atotfioa l a dotal I * Ooi^ l^oxoa of ooat aeooail 
aad thlri l rov traaalt ioa aotata liaro alao booa proparod ind 
atadiod* 
A »«« ooaplos of a lokal ( I I> b«r ia i four latfasoio aolaoaloa 
aaordiaatod to ttio aatal loa btaa Iwaa proi»aro<l aiitf an ootaHtdral 
fooMitrjr Haa baoa i^n^oaad for i t * 
fb« oonpltMc of pAll«4itMi9 pt«ti«ii«t n>tii«ttitt% modiu* 
aotf iritftnii v i l l i tfMl«sol«9 8«aitroiit<tttsol« «iiit S<*«aiaoliiit«sol« 
hmf h99m •3ratli««l««d and MQIAT ootMnietanoa^ iiiiia«tio witoap* 
tt t»tt l tr> iafrart t f i far tnfrar«4 aiiit r«fl««itaii«« t i^ot ra l 
ai«a«ar9S«iit» bava ti«eit do»« to etito&<liit« tlui ttrotttttrt of lii«»« 
ooiipl»i»»« Cottple»»« of pftlliKliua mid ptftttoua ult l i 6<^ilro«> 
tniSasolo Midi 6«»«Ktiiotii«laiM>l« ftaira also bacoi ayattiastsea aad 
•todiad bjr vartoaa ]^inralaa«»a}i«iitoat aaaaa v l t l i a viaw to Invaa-
ticatit ig t!io affaet of obonia ta poattlon of tita aaino group 
and ttia o l l ro t,rmp l a ttia rtag ayatan on tba gaoaatir of tbaaa 
00«{>t01t08* 
%lagnatie aaaeaptttotUtr «ad alaatroaio a^aotral atudioa 
tiara rairaalad Itiat atiita a t l t^a patladtna o(W|ptaxaa ^re diaoiog-
natte altt i a aqiaara plmar aonftiarati<»s« oaty <ma aoi^lax anoaa 
a faabta {larasai^atl M * 3oaa of t&a palladitm ooi|»laxaa tiara 
baaa feaad to ba tr t fonal btpri^aaldalt 
Al l ttia platlnaa aoaptasiaa vttb thaaa Ui« ida are <lia«* 
aagaatta bartnt «a oetabadral gaoaatry* 
la aaaa of tiia aoapilaaaa of paltadiufli vfttli ftadaaolaa tfeia 
*Aaloa affaat* aa tha H-^ atratoMing fra<iaaaor «oal4 lia oUaarrad* 
fa thaaa 99m9Hjt99 §M alaa in tlia platiaaa ooaplaxaa i t baa kaaa 
faaad tkat tkara fa ao afeaaga ia tHa gaoMttrsr aitft tlia akaaga 
ta ttia paaitioa of tlM aiilaa or tHa n i t ro groati i a tiia riog 
arot««* 
Iad«t«t«t i'*«iilroln««s«t« md ««iiltr<itAtf«sM« hwm bmn 
foaad to !»• aoaotentftU «oor«iB«Uiii Huroagii flui pyrrikl* allro««a 
v h l l * 8<»«alaolad«sal« mnA 9««iila9la««s«l<i li«v« li««a tiiowB io hm 
ttoaotfaatala «a wall tm Hi^tatata oaor^aat io i tturaagti fiotli tfta 
p y r l ^ t aaa fyrrola altragaa* ooar^&aatloa tbrattglt tlia amino 
nttragaa aanaat also lia f a l a i oat« 
Rathaaiaat rtiaataa and irtdlaw aoaj^laima a i th laaaaala 
flan 9««ittr9ladaaala mure baan aHaan to ba aonoaarlo and oatotiadral 
alii la tiia S^aiBltioiadosata aoaplaxaa ara i»ol]r«ario Havinft a bal l da 
brldgad atmotura* 
Xa ratHaalosi aonplasaa of {»yr«aola and laildasolai thm 
pr^w^ntf Of obtora fathaaata*»aalon and pyraaottua aail<m «aa 
dataatad a]»aetrop{iotoaatrloallr« aovavart l a ladaaola ooaplas 
of railiaataa ao aaeli apaolai af tUla ty^a tiaa baaa foond* Uka 
tlia ratli«alaa» rliodlaa laid I r id iaa eoi^lasea of diaatliyl aalpnida 
diatiqrl aalplilda and diati ir l aalaaldOf tHalr ladaaaU and 8«4ii«ra 
tadaaala aaaplaxaa alao axtilbit tbe poaaltoiUiy of axlatanea of 
tHa wr tm€ tm foraa* ividaaoa tiat baan {»raaaatad to alioa tha 
aatataaaa af tba aar fara ta tbaaa aonfylaxaa* 
Coaylaxta af aa|»]iar(tS> vl t l i iadaaolat S«aitralndaaola 
and 8<-aalaoladaaala aara ayattiaalaad awrltar 9mA a polyaaria 
balagaa bridgad atraotara vaa prapoaad oa tba baala af aolar 
aaa^ataiaay lafrarady ataatranle apaatra and aagaatia aaaaaraaaata* 
fti««« •••plttxts • • I M I I «• SMI* aor« M V «oi^il«x«» of «09p»r(ll} 
wltlt •«iittr»liidi«siili>t f«iiltroiii(dias<»l» loid 9««Miiiotiiaiiso)« hw 
h9%n •fjmtlMttwd atttf <iliftrMit«ris«<f lutf th«ir far liifr«r«4 •p«otr« 
tiiRPo t>Mii r««or4ttf Hi III • T&«v to finding out for iafrorod 
•vidoooo I f Mir for potyaorle tialogim iirttfgod otfttoturo* t t 
!i«o liooo oboon tbot oi l tliooo ooi^losoo tioro a ^olyaarto liolofoa 
brldgod otmotaro* All tftooo otivi^ taaioo oioo a^ov tHa anioo 
•ffoot Oil ttio ll<^ otrotoliiiic J^o^onor* 
G n hf 11) '.I ^  t 
fHtrtog r«o«iit ynra tli« ooortfinntlon oHeaistry of t^aftsoto 
mif} I t s lAoner pyrasole ha^ t assitiaed SHIOH li^ortanoe oviiig to tiio 
faot ttiat tnldaxole and i t s aalfstltiit«a derivatives htef been 
frnto^ to be of oooBideroDio biolon^oal siipiifieeaQe* Dinetbyl 
beastatdazolti ^applies ono of tho nitroj^n atoas ooordiaated to 
oobalt (III) in vitamin B^. aod in aevoral of i t s derivatives^ and 
theri) i s strong evidenee ^ a t in proteins oonteining *tieae* as 
prosthetic gronpf o*s*t be»!»3lol)int i^ogiotiio^ oytooiiroae c, 
i^^Affiite nitrogen ato@S| in blstldine ro^iduos of tbe proteins 
are coordinated to tHe iron atoai * • ilistidine units e^ di function 
as buf faring uronns as in tne hettogtobin oxs^tieno^lobin ays tens • • 
In<inlin htimf&mr i s reported to bisve tvo eino ions eaeb bound to 
i!Bidaf!ole of tbree bistldine units * • uytoobroiae G Has an iron 
ion coordinnted with a porphrrln rinjs «m& a bistidine imit along 
with the snlfnr of a »ethionine^*^* the ^lotsibilitr nit the use of 
Iwtdasote oonplexes as anti«>ti«^r drug has reeiMitly been reported* 
The eoordiaation oomiiomids of pyra«ole» iaidaaole and their 
snbstitnted derivative vith first row traaniticm aetal are well 
domtn^itedy bnt the e<Mii|>leares of the seoond row transition Metals 
with these llgsnds have been l i t t l e investigated and only a few 
aetal eoaplexes of intdaaole, pjrrasole, dinsthyl pyrasolSf 
3{a*<^iprridyl) bensiaidasole and bensiaidasele have been resentljr 
deeeribed^*". 
2 
litfiaieole fienro be«n foimd to t>« very intsresti i ig dae to tbe po»»l« 
btllts^ Of tiionerlaii ** • tatdaxolo ooiiaojEes foftii t&ree i^oiierit 
for pfiltaaiua(fl) «sid plattoii«(lI}t tlie e l s ana tr«as l«onor for 
Pd<l:^l)gClg and PtCl^DgOl^ ana the tooto prodttot for t»d(l^>^i»ac;i^ 
idiere ITA m Imldaxolo* ^11 tHe oompoan&B of tbe eaae foronla novo 
F3ftp» miatysl<q| t*r» speotm and al'io tlio &ami H r^oar poMer^ifCrtK)* 
tion patterns* This indloetes tbo saae aqueiro planar struotnro 
for ni l tties© oos^ounds* 
11 C^09ti and til a ootirtjricora Haw© doaorlbed tlio prep oration 
and prt^ortlea of oots^lomB of 6o(II)» c o ( I l l h : a ( t l ) t 00(11 It 
fdCtDf lbClIl)» I H I I I ) end P t ( I l ) with 2(3*<^yrldyl bensltaldassole)* 
m tlgnfid tvtilcti betisrod aa n bldeatato one ooordlnatlng ttiroogl} ttie 
nyrldvl nitrogen nnd te r t le ry nitrogen of tHo toldasole ring* 
( I ) 
Tbe e«)Mril«3r»a of H6(III) and I r ( I I I ) are dlaisaAaetlo and are 
s 
Itm eoapoands ot fmimufjSl^J* mS £'lrimn)^Cl^^ are, t»o-
norphotts hewing 9aam^ tfi^ roMil stnbilltjrt oonduotaaoe and XHrajr 
po«i^ or photograph* Patladluta (IZ) and Platlnaia (II) fora planar 
<11aotdo ooraplesoB/*M(P0a)t^(\!«Pt and Pd| a-Cl", Or", I^iJICs" 
and N^ Op* Onlilco othar di^ldo oo^^toxos tho dinltrato and sntp&ato 
ooa^icxos oould not he iaolatod frotii th& aqiieous or aoid solutions 
of ^^i'^^^)2 "^^ ^ 3(s*i^) raspaotlTolyt hat instead bl» cUelatad 
ooe^tox 9alt9» Pd(l»Ba)g(.'fig)^ «aa/¥4(PiM)^m^ were ivoiatod, 
!1iffereat tjnpe of fsetattocgroles oontnining t«o i^S* 
dihf^topyraeolida (or antiatitatad pyrmsotide) hridgas hara also 
ba@a reported. Tbey hare tho general atruotore given in figure II 
(II) 
whara ^nh, ImCO or t»9-o)rolo<-ootadieaa and MaPd, l*» TT -allylf 
3««ahatitatad TT »allyl or ?f«>dihapto a»(diethyl aaino aathyl) 
phaayl * • rhaaa aatalloayalaa are not planar hat puakarad in 
the hont fara* Thin ia aoaaiatant atth the ohtarrad fluxional 
fi»M«r» •fi«6tra« ritt lonoliMd la tmwwm of rotatioa of iho TT - o l l y t 
grouns at tbo i^iio«s of tlko l»oiit ooaf omatlon, 
l^onagnotlo loaio ana aoii^toiiio oonplsseo of ?d(I I> «i t i i 
beiisl«l4tttoI«9 vtioro two m «el t aft foar ligand aolooolea are 
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oooi^lnatftdf Uavo boon preparod* • fhe foiwattoa of ioato* aoa* 
io»le or lanor Aotatlto ooi^leamt Hoi boon fouad to t>« pU dapaadaat* 
Pd t l l ) foraa throo dlfforant typoa of oon^loxoa ivlt^ 3«9ott^l« 
lioaiEitaKlftsolo ooatotntag onof two or fotir ooloootoa of tbo ligand* 
notl^ tianeitaidasolo m^ ah«9tfit3fl'»<li0iialBddaaole aiiowod aaalogoos 
liotiavloar ta alootiolle a»dlua and for«ea totralEia aooploxaa* mora 
west Hofro^or* a isarlced dtiffaraoeo l a tHa oaordioattoa bebarlour 
of tbato ttgandi to eotd solatl<m« At pa 2<-4 and rofloac toapora* 
toro 3--«M»t!ifl ti«nel«ldo«olo aotod as a bldoatata llgfloia and foraad 
at f^ le ooiiploxeo of th© gonoral iormala /^ydiC^Q^i^ji^ iftoro 
tttCl^v nr*t <sta* and HO^, In ooatraat* deastoldasolo did aot for« 
iitioti oonfiloaraa* thlm dtffereooo to t>«li«rloar of t»«n«|£ddasola 
and a<Hnitli3ft lioaalaldaaola wnm doa to ttio f>reaoao« of iMttiyl group 
In 3«f»oiil tftoa. a«M«tliyl«4>oa«i«tdaaolo tiaa a pK^ valaa of e»3» 
wHiU that of iMBslaidaaata ta S«S3^^, At pH S«« »MG^^H^)j^ii^»a^o^ 
PdCoyigUj) (GlO^i j , aad Pd(C^^»j)j,Xj«aajO (i&tOl" or ar"> aoapUxao 
«ora obtataadt tiMjr wira iaaotitbla la watar and orgaate aotvaata* 
Tlia wattr aolooatot of tlio lisrdralad ooaplojcaa wr9 loot toalow 
lao 0 vttHoot aay daooaipotittoa vbtob prorad that i a tlioaa eoMplasos 
haaslaldaaolt fttaottooa aa a t»tti«atat« l l g M d , 
Alt!ioilgli k«itiitfil4«s«l* ! • ft tjrptttftt ««il«4«ilt«t« ligtttA lA 
aolAlo or ftleoiiolltt aediiMit I t ti«« li«M fftimd tli«t «•««•!•naltjr 
ti«a«l«ldaiol« ma a«4Mitii7l to«a«i«l4ttsol« al»d ast as &l««al«i« 
llKimda^^*^®* Artaaaafco at a t « ^ hara rapartad tba aatiaa 1%U% 
lietiiHrlaar at t->«atliyl baai^nliSasala* Qaadgana Haa aboaa tbat 
at tmnr pB -v i f l^ otli ^aalalAasota and anaatayt t>aaalaidaaala 
baliarad aa aatloa aad faraad aoa t^aaraa aa {^^^^^2 ^^ ^ ' i ^^ 
(CgH^!ljp)j (f^dSr^) aliara X • CI* ©r Br\ 
Coardinatiaa eoafiaimda of prratola and aaltalitatad pyraiala 
altti Ca<n)» HidlH Ca(Il)» Ca(UI), M H ) em rd(n) bora alaa 
ta«p'9T baca fttivaaitiiatad and iliaraatarlaad* * • Isildasala aad {»yraaala 
nitli RttOl^  In 9n mi torn aai^oirada af tba Urpa (liBl^ttaCl^ lAara 
ta«qirat«ttatad taldasala ar i^rasala* fHa laalatad aiyatala U&v 
an tntaaaa bram rad aalaar and ara tHaraally ratHar atabla* mia 
pr—ma99 af tlia etilara ratliaaata(XV) an&aa aad at tlia pjpraaoUaa 
and iatdasallaa aatlaaa «aa dataatad ai>aatrapliataaatfteally» flMi 
diatanta af tba iattiaa ^laaaa la th» affjratal ««ra alaa dataatad 
tHrar aiyatatlagri^iiioallr • 
Sana aav »a( l t l ) aaaplaaaa af pyraaala (Fa) and inidaaala(la} 
af tba gaaaral fbmala (la^) (RaCt^ '*a^* (^^^^ (BaQl|^In)» 
( l a ^ llaCI^)« (Ftfi)ji <ibiei^(O0)ra) aad (ta Fa^OI^) bara alaa baan 
praiiarad** 
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^wt fron ooflpl«a»« of tlM first rtov transition Motalo^ 
!>yrasol« eo^^lonta of ratHoiiiiaa in siftoroi oxtdntlon otntoo linro 
boon invoottgiitod. Tbo bloo ootation of itsiilDi i^oa trootod «it^ 
pyrastolo (Pi)i SfS-dinatliyl pyranolo (Oaps)^ latdaiolo (ta) and 
li«n«i»14o«>lo <BIa)f prodnooa o^oetoo mmh an {»^ (iittCI^Ps^)* 
(RiiCl^«3»«jjO),(D« Piil)^ (nnCljOllg^ and (Itei PsU) (ftnCi^Xuii^oJgt 
o!iar@otori sod tiy oonljmio #aa oonOttott'rity data • Fjrrasolo roaotod 
«tth mQl^ to forei tHo anion {in(nPI!}ai! c l* vtiioti gme an io^olnblo 
iiilvor oatt and a nontrat apooieo au(ilF?.)^Cl^ ^ • ftio reaetion of 
!*fra«olo with BoCl^  in oetd oolution §«?© onlf (llgl*?*)^  UOGIQ and 
no tin^ ooordinatod prodnoto* • 
Tbo ooordlnativo ptrnftr of a iiyrasote nttolona oan bo sapplo* 
»ealod by ottior ooordinating groopo attaohod oither to i or 3(S) 
noiiitiims* A spooiat oano of a t<-«^atitatod pyrasolo actios as 
a bidantato lig&nd ia i«i>tiei^i pyrasolo* i t andorgoos a roaarkablo 
romstioa «ttb PdCl^  wliioli inirolvos foraation of a S»a«C bond in 
tbo ortbo position* and prooipitation of tho insolnOilot stabto 
dinerio product (fig* IIIA)» Tbis baa boon oontrortsd to « nnatoor 
of siii^lo doriTativos (rig* Ilin}*^**®. 
{Q}_Ol —^^-
^ 
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^ 
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(Illill 
( I l l s ) {A m t«rt iHityl crottp) 
the oom^mm^ I l ia (tl • t«rt Initirl) Has ti««ia iiMd itt a M^dy of 
radaotlvtt etssraga of oryl patladtas bonaa^* » 
i«^tli3rl l«lde«cil« wsd t«liotyl«4«l(laaol« botli forit m Mrlo* 
of oomplaxos wtth tlio firot ro» 4lpaslUir« triiiiolti<w aotat ioat 
in wlitoti tat tat CStt(II) givo lb* hmmm ooor^itiiftto AoriVAUv*"*^ • 
Roth totroMs wid pontakio i«*ttotbyt laldotolo ooai^losoo of rtiodiuM 
(III) hmm boon tfosorlbod^^*^. 4 orrstal otmotiiro tfotorataotioii 
liMi booa roportotf oa tHo tft<^lorido oolt of tr«iiii<HliMnliio bio 
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(t««ftt!iylttit<lA«iil«) 9laUiiiiit(II) '"^^ Slaltttr tjr^ of ooapl«x«» 
ti<«r« also l>««ii •totflo^ ultti 2«««tfeyl laildamols « 
neeentljr i t litt* tosen r«90rt«d tbat tli« ialdaioU ring e u 
33 3d 3T 
bo boQiidl to trans!tlon atttats • ! « tli« 3«oert><m fttiw *^**'% 
Tiatdasote emA ««v«jr#l of l t» C«4 and 0«*$ •iil»tttitttt«a dertirativts 
foro ton» of oog^oftltton /*<'iH^)^ milm'ixj vltti litt(It) and 
?lit(tll)« trtiere I oan t>« Cl**t '-^J^ °^ <^ * strtmliiral oonolnstonaf 
tnaioatlng tba oartkon t$&a& arrangaaant basad prtaarll/ on piar 
studlaa of tbe <Sia«agnotio Ba<II) aoa^ cNtiads bcnra baan eQnfir*t»a 
br a oiyntal ttraetiira datarotnatloa on tJla liaata«»flttoro|>bo«pitata 
salt of tba ton wh<mA in Fig. IVA • Tbe bond leagtb for tb6 
oarbon'^oiind rtng indiaata aaaa sbortaning of tbo 0«C«boad raiativa 
to tbe !?«ooordlnatad Ugm^ bot raaatn in tbo aroaatio range* fbo 
Itgand in imob ioaa in tbo ta^tfasoliua yliaof a neatrat di{>olar 
taatoaor of iaidasote, 'Hia iia(II) ian» abieb ia a varjr affaativa 
7r-(!oaor» aegr be a partiouiartf forouriria^ Ie aaaa for tbis aoda of 
bonding sinoe in tba O«*bondad arreoigeaont tbe iatdasoiiaa aaa aat 
oora effaotivaty as a TT «*aaeei>tor tban in tba Si-bondad atroetare* 
na(lt) i» a tow Sf>in d trantiticNa netal ion sp«aiae« aa are aoaa 
aaapleaea of F*a<II) tbat oaanr ia biologiaal e/slaaa* A aataralljr 
aeaarring iaidasoliaa rlida vitb lav eiiia re ( l l ) saawi a poeei-
bi l i tr* 
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Botn tti0 eai1>oti«>tiotmdi asd oitrogeaHbmtiul forns of Densl* 
atdQeote tierfii also h^en oUservo^ in tbe pantaaiiHalne iitt(tl) and 
Ra{TII) sptroies ' • ttte propartiaa of oarbon tiondea bensini* 
(dtaasote imd tlie posalfa l^e airtatanoa of this bonding node in ttie eaao 
of othor ootal ions liaira alao Hean atudied* 
OoaploxoB of inidasote, ix-iMthyl iaiidasole» 4«-«0ltiyl 
lnidaaote» 4«9Wlisotli3rt i^dasola and benniaddaxolo witb pentaaaadao 
ntthanitais in tlia II wid III oxidation states iiara olso bean imoiiii* 
i^raapt for 4,9Hilifliotlijrl iaidasola^ good jrislds of eoaplaxas bsving 
iaidaaota bound to rotheaittn tbrof^ ^b tbo !l«3 nitrogan aton ara 
obtained br tba raaotiim of tba iaidexola viib aHaop««itaaaiiiaa 
rttthaaittn (II) follODrad bjr air oxidation* ih0 tta<II) eoaplexaa 
ara not ati^la balov pWxfZ^ largaly ravarting to tbo aquopanta* 
amdna apaeiaa. Kinatio data on tbia aquatiwi raaotioo ara givsn 
for tba ialdaaola oo^plax* fba aquation loads to lo« ooararaion 
to dariTativaa of tatraaamina nttbanitm (II) in abiob an inidaaola 
10 
ltg«n^ i n liouad to ratliciilwi tbroogb C«3« 4«^«tli3rt i«ldasol« tmd 
to«nst<tldaiiota giv« 8l«ll«i* C«4ioita<l «fi«oie«» m «aalo«ottji ««riiott-
boimd aomiilnM I s th« firltiolpal prcwtiioi of t%i« roastlon «f ^yS** 
dlnetlisrt Inldasola itltli poataaiKntno ratUcoloa (fX)» fHa Utt(Xlt) 
triolilortdl«) ocn^ilejiQa hm& besn laalated aa ofirataltlaa aaliaa* 
Cnrlionftatad (!«rivattvaa of ttia tl«(Xt} oo^laxaa of iesKlftsole 
aii<f 4t9«dtaMitli^li«l4laaote hme Haaa praparad. ^ .'CHrar atntottare 
ilater^aaticHi of tlie oartionrXatad darivatlvo of the oari>oa*lioiiiidi 
aiaetnylitiltlfiaoto eoii^tax as tba haxaflaoroi^ftoapbata aal t mMeU 
ocmfim tHa oarHoa booiid atrootara tii»i baan raportad • 
34 4ddlaoa nnd til a oo«<warliara liava rapor tod tlia praparatioa 
and f>rop©rtl©a of the %rmi9 ** JT^^^^^^t ( i* • 3 or 4«>sttb8titttto<l 
*»rrldtaa» 3t3<»dital>atitatad pyridiooi isoqainoUaaf pfrtaidina* 
nfrmmolB or tbiasatai t • Cl or Br and it « a tmlvalaat witoa) 
Qstag tha eatalyt la aat&od* S9«atottif llMldaaoto a i^ aaaoata glva 
eoi^lajtaa of tHa tyjia • • / " i i l i i ^ \ 7 (^ • ^^ ^ •'^ ^^U •baraa* 
Soobloro* and 9«<iitro«otliyl Issldasola give aoa^laxaa of ttia tjrpa 
triint - JT^^^^^J** ^** ***• ooi^oiwda of tbo typo traaa •^^^tiL^X^J^* 
aad alao / *Rl i f^ClJ^^ (b • H'Haattiyl tmldasole) uadargo aataljrtio 
aaliatltatioaa* 
Tlia battsaaa aabatitotad trtasola* ialdaaola and pyraaale 
bara tba fotla«lag ttraataraat V» Vi and VXX and V l i l raapaetivaly. 
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oxtfftlzift In thrm totm (Vtl-'tf)« Struetarv (vxi> lias hemt 
r«ftrr«<l to m ItoliiattflioU il-I-dndMoU) md •traetiir« (VIII) 
09 inaatole (^iHlfiafiBOteU Auiitra et al* iiofa sitovo tliat 
tba a»re i>robiiitilo atriMttara fmr t ^ oHilaeiila i» (VII), staitar to 
tta alleyidortvativo (K) aad tlM> doaueftropio fora (VIII) vAioao 
oxtataneo i« ttiaoratloaltjr poaait>l«f aoald IMI praaant only in 
a rwry mmll sooont* 
nooaaaaa fiaa atao propoaad tba t>attaaaoid atraetiira (VII) 
tw Indaaola* and tta 3<-aii1iatitatad darlvativaa md liao aritlatoad 
tha ^oaalMlity of axiotaoaa of tlia daaaotropio (iiatnonoid) for* 
1 < 
911 
ftven on tii«or«ti«ftt gronadt* ilo««v«r* « lait«r r«port mhwm 
thtkt 3-«t l i j l iii«iisol» ! • b M t r«9r«s«iit«d «• a <l«rivativ« of 
( V l t l ) . l f » ttttravlolat aiiMtrttn «gr««» aor* ol««al|f wit^ t^osa 
of a tmidler of aHiHErt-io^laiKOlaa* Froai thta i t Has bean oonetadad 
that tntfawtoa tiaauliattttitad oa oitbar nitrogatt ar« boat rapra* 
aentad hf atraottirea darivattva dariirad fraai ( V t l t ) • aoaavari 
ladaaotaa and laoladamta ara rae^ily tntar^ooavartityla aadar 
VQty a i td 0oa<lltl<m aad ^ a ^|itaatton of libtali fors tB aora atabta 
6&pmt» on « naaliar of atmoti iral faatora* M tiia baaaaaold 
atrootara ta aaargatlaallr ^xtrm a t i^ la tadaaola « l l l t>o repraaaated 
hf tho tianaaaotd fornala ( i^ I t l ) t&rougttout tlM tajst of tlits voric* 
I t hmm tiaan tetervm^ to j^r ot&ar nmaa alao v ia** tiaaaopyraaola* 
&t3<«l}<»aaodiasola and ai^«-inda»ila« 
A fa« organottatallio oo^poaada of aubatltuted ladasola 
^ t b l l t t i tua liava liaan frataoataad raoaa t l f^ * ma raaettooa of 
l«i>allQrl* luid l*aratfc3rt«ill«4adaaola ait t i aodaadda yiald .4«>aaaat&taitad 
aathranlloBt ataHarlsTf tfta raaation of l«liaaaart«3» 
1iroao«l^«4adasola al t l i p i i^y l aoditm or aodlaa aUo laada to 
f«4iiRia]rlimtftrfiBtIoaltrtta^^* ffliaa traatad aitH tHitylUtiiiaa« 
i-aattirl«>it)-4odaaola la ooavartad into t«(lttI i ioa»ttiTt)»itf« 
ladaaot*. l<^aaasrl*iH and 3<4>an«rl«mi tadaaalaa ara alao aatalatad 
hf dtbatjrl aagaaalaa i a praaaoaa of ItS-dlaatHajqratliaaa aad b/ 
l i a t f l t i thlaa to far« ?f«aabatlttttad prodiMtOf aad tiiaa aarbaaatad 
altl i aolld aarboadloxlda to form <k «pliaarl*tM iadaaala«t*«aatta 
aaid ( r t i . X I a ) aad o(. «fHaayl^^lK tadaaala«-a<-aaatta aald ( jcia) . 
3«Mlqri-yf«liidaaol«« f t v * S«>tltliio<«3*«llirl*a»«4it<lasi>Utt witii 
foimnattfft hmn aUo b««ii oiirrl«4 out* 
C O Q -^CH,COOH,CsHs 
CH(COOH)C6H5 
{Mm) ( « & ) 
IfKlasoIo i»(S a tmsilior of I to dlttrlvotitoo tioro i»ooa ostea** 
otvotr iioed f<»r t&o pre^ovotioii of a tuiabor of <lyos mA 
aso^oo ^ ^t aoofttt for oottoott wool fitiroo aad polfaorytoaitr&lo 
fltiro«» tmt t t « inoot dlottoittioliiiig foatore baa booa f<mn4 to iio 
I t a eb l l t ty to aat ao a oorro9i<ni tal i i l i i tor for oo^por sotal^^, 
iB^Bsote aad I to miliatltittod aorivatiiro»» liaro alao iMoa 
wmtlHIltiflaanMitorr to nataro % th^r dorHrativot tiavo also 
%oon aoo4 to olittoa plaatteoi fibraa and poljraaiao oelltttooo 
asotato • i«ll ln4a«olo«3<»fatty mid tiaa Hooo foood to tio aaofttt 
a« plmt growtli rogalator ^ ^ * lodasoio dortvativoa iiaro Moa 
tt«o4 00 protorratliroo for ]»rotoetiag 0910000 ooapooltiCNM acaiaot 
ka i tor la l daaafo o*t« ttiooo aro aooa ao blooidoo for poly ir iarl 
ooototo oaa aorjrllo lotos potato* aa aqaoooo oooaotto lot loa «id 
as 
on 0^0000 ottttlof o i l owiloioo • 
1^ 
IB ifi«w of Clio f«r«fo|iig dtMitMion «i><Kit tb« liKhistrlatf 
ngrteat^ral mA t>|oto|^eftl t«|p(»rtaae« of tiio otio»l«trf of 
tii<S«cot«» in s«tt«r»l M A tbolr oooiNUttfttloii ehoalfttry lo |»artt« 
ealor m^ «t«o in vtov of titt foot tliot tlio ooor4iaottoti olioalotry 
of IndMOtoo ««• pr«otia«ll]p ontxiptorot on t i t tgnitm roooatly^ 
vorlE ««• otortoa In otir toboratofy on tlie oo^ l^oxoo of iadasolo* 
8<wMitiioiti4a«olo and 8«4iltrola4asolo vltli f i r t t row traaoitloa 
aatalft* Coiq t^oiaa of vttaadltia ( IV)t noagfiaooe ( I I ) i iroa ( I I )y 
eobatt ( I I ) t Blokol ( I t H ooii^or ( I I }» atao ( I I ^ otiver ( I ) , 
oadfliaa ( i D f aoroarr ( I I ) mA aoroafr ( I ) ailtt ladasolat S«> 
attrola<aaola« «atf S-^tataolmlasolaa sfataoalaad aad otiaraotorlaa^ 
oa tH* baeia of lafraroA a^aatral atadiaa aad aagaotto oaaaaptft* 
b l l t t r aatf ooa<aatlvtty »aaiar«i«ttla^ ' • 
Slaaa ao aaafilainia of tlia oaaoaii row I raa t l t lm aotato 
wtra at«<lto4 I t mm aoaattforod aortbiriiilo araClioalalog aaob 
ooaptaaaa aad atatfKtag tbolr oaaataiiy aaa aCraotaroa bjr varioaa 
abralooo^aalaal aa«ia» 
la aartlar aorli I t vaa foaatf tliat aatiko prraaola ooaiplaxta 
aoaa of tho laAaaoto aoapUiaa Iia4 aoro tbaa two ladasolo aaloaalaa 
foortflaatai vill i tha aatal toaa oaao|>Uaf tba aoppar broaitta 
«<Miipl«« Cit(fii«)^Br.« I t « • • tlitr«f*r« •«A«l4»r«i worthviiil* 
•tt«iiptliit to 9fp«f «<Mi|il«iiis li«r&a§ <t0r« tum tvo l l f in^ 
0OMpt«x»« of rtfCit) wMI ?t(IV) of thft foaorol forowto 
t«ii9«»ainliiolii4MOlo «a<l •«oltrolo4tt«oloy 3DaCl%ar* owl i/aOjO^^ 
tma %ooa oartior^ iaratlioitsotf !» tiiooo lo&orotorloo li«t no 
4otalto« •tmSf V09 ftoAtrtokoii* "^o olbovo aiotttloitott ooa^loxto 
harof tliorofarot liooa proporotf and i«r« opootrol* «a(p«tl« 
ottteontiliftlity im<l aalor ooaaaotiiitoo otttHtoo ttoiro ^oon aaisiortoiceii 
wittt A Ylov to tavootlcattng tiio offoot of otiaago in poaitloa of 
tiio aalao groop aa<i tbo oitro group ia ttko rlag ajraloa oa tbo 
gooaotrf of tlioao ooaploxoa* 
la futHoalfta oaanloxoa of fifrasolo m4 laidaaolot tlio 
proaoaoo of obloro ratHoaato aaioa aa< of tHo pTr»»iiUmB aad 
tatdasoltaa oatloaa liaa Hooa 4«toetoA opaotri^liotoaotrioatljr^^* 
t t ««a of iatoroat to imroatigato I f ttioro vaa fontation of maf 
•aoti apooloa la tho ooaploxattoa roaattoa of ntttioataa tialido 
aitli ladaaoloa* 
OiaotDgfl aatplil4o» tftotl^t aalpMito^^^' aa« <tiot6rl 
aot«at«o ooaptoxoa of r«t^o«l««ClII )§ irliod|aa(tII} aa4 ir l^iua 
( IX l ) iiatidoa of tiM tjrpo Mt*g|I^  rtoltf t«o aaaaaat iaowrat tiM 
fat «a4 aor forat* I t waa of iatoroat to fia« oat I f oaaH 
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Iadft««l« Hag ^%9n r«|iort*d t» hmrt o»iTO»toii tmi ib iUag 
{>rop«rttM for ««»»«r w i t a t * ' ' * fkit pw^p^rty of lii<t«sol« i « 
*ttrtbftt«4 to i l » oosi^loiraUoit «ltti «(^p*r» Tli* nod* of ottaoii-
KOttt of loAttsolo to ooi^ por ttad oloo witb ottior «ota l i i a I to 
ooii|»t«]ioo to tlioroforoi a irorr laportaat iofwaot ioa ifaqatrad ta 
altftag oar aatforotaoAiag of tbo oorrooioa laHibit iog propartioo 
of todasota* 
I t waa foand ^birlnff tlio Ofsoroa of ear oarltor work tuat 
tlio I tfaad ittdasotOi 8«iit troiodasolo aod 8«aatlaoiadaBola baro a 
toftdaaejr to ford aoao ood^lexoa vtileti ara polfaorlo bariag «i loa 
or l l faad tirldgod atntotara • Tho ooai^Uxaa of oo^par lialldat 
v l th iadasolea wora partloalarljr lataraattng aa t&ar «ora propi^nrnd 
to tiara Hatogaa ^rtdgad atraotara* ta additloa to oar i» r * aad 
AT 7S 
roftaataaea ofiaotrat aad aaiaatta artdaaaa > o>* aar i iar X«ragr 
atadr alao aagcoatad aaolt a a^alogaa liridgad atraotara for 
CaClaa)^^^.* tioaarary ao far iafrarad atadioa oa aatal aalogoo 
atratohiag fra^iaaatoa aara aada la tba prariooa woric* I t «aa» 
tharaforot aoaaldarad aortHaHtta praporiag tliaaa ooaplaxaa of 
aat^for tialldaa aad atao aoaa aaw ooppar lialida aeaplaxaa attti 
d-aalaoy g-Altro aad 7««itraiadaaoU aad raeordiag thair far 
iafrarad apaotra aftar aliaraotariaatloa ai t l i a ifimt to fiadtog 
oat arldaaaa I f aar i « aappart of tlia axlttaaoa of aaah a HaUda 
bridgad atraotara* 
1 rM 
fli«t i l l* »«a fr«^«iior 4Mr««t«« wttn tli« lii«r«M« In tii« • ! • • « 
trcMftvgiittvlty of %&• dtff«r«at aoiotia eoerAliiattd to tlio »otiil 
io«« ftiio into %ooii «ttribttto4 to tho offoot of ttDrtfrogoa boadini 
of tho imtofio to tlio ligm^ aoloottto* Sltillor offoot woo oloo 
ot>9«rvo<l for tlie «0|>{i«r ( I I ) oooiitosoo of io4«iolO| (l«<iltro 
AY 
tn<fft«ol« ond Q'Hui^ iioliidasolo % I t «Aa« t^oroforof of tntoreot 
to ojritaine tUlo *Aiitoii ^ff^ot* i f |>ro»oat io tbo novly ojrotliooised 
eopfior ( I t ) Mid {>«tlfl4ioii ( I I ) oo^p I^oxoo* 
G 'd ii 9 f il - I I 
cw::!ifuntMt '•t:f ims 
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for stmoturtt @tttol4Satl<iii of eoordiiiiiitioti eoopoitiidA* fiio t«4ibiit<|Hi«« 
ttost i»osi»9fit|r iiiirfitt#t# «a& «••<! for tHo linrettigiitloa of tbo 
stnoture® of »owlr ^{&tbe»i««e ocni^oiiiiasdosorlbod to tHe prosenf 
worlE oro tts follOfi»t« 
! • 0 l t r « r l o l « t m& v is ib le (Ugimd-f lo ldl i^ootro 
3» lofrored spooftro 
3 , M^potto siiteeptl&llltjr 
4» 'lotar ooadnotaxioo 
Miilo tnforwstlim eS^ut tbeao tooibiil<^o8 oro footid i a aool 
of ttto aodoi^ tmmt bootoi ood ta 9ov«r&l booiso exelosivoly ^ i t&««o 
i9ii1i|i»otii» o urtof il@8ortp€to» of Iboso aiotttod* so«ia» i^pro|»ri«to« 
^ • t of ttio eoapoitadt i^oorH Itgbt oottoolioro ta tHo oi^otroi 
rogloit Voftooon lOO m^ tooo an. f^ooo troasittoa* oorroopond to 
the oxottottOB of olootrooo of aolootaloo froa groaatf stato to 
titgtMir oloetroalo otatoo* KHIlo a l t rar io tot aad vlotUlo a^ootra 
of or fMlo aotooaloo hmf liooa oirtoaaiYoly otiiAiodt tHo i^^lioatftoa 
of ligaad flolA apeotra to aaorHtaatioo oliaa&ttrr Has aoao iato 
faatitea rolat ivaly rtaoatly* l a a troaaltloo mtAl a l l tim f ivo 
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*d* orbital* irts* 4^» 4^ § tf t ^J^ «Bd 4«3 a «r» <i«c«A«r«t** 
!!o««v«ri In «o»r4ia«Uc«i eo«|ioiiad» ««• t« tiie pro«iio« ftf tlftadf 
this ««g«tt«r«or Is Uft«4 nad <l orHltats tpUt la io t«o gr»tt|^, 
oetUa t« . (<«•# 4». tntl 4,^) and * <d S and d 8.^8) In an 
ag J7 # S XS • * * <r 
oetidisdrat «oa|>tear mid % stid o la a tatridiaddrel «oflpl«x« TIM 
««t of t^ orbital goaa beloir and the sot of o orHltal goaa aboro 
ttia original lovol of tlio ^fogonorato oiHltala In ta ool@tuHlrat 
ooisfilex. In the eaaa of tlia totridBMi<Sral ooniilextta the poaltlmi 
of tho t«o sots of orhltata l» raversodf the • oat going holov cad 
the t set going ahoro the loriglnal degenerate level* 
Iflien a notooalo iiE>aorhd mmrgy eqaal la oagnltnde to hi) 
(eliere h Is the Plaaoli*a ecmetant and 1) la the freqiaenejr of 
radiation) eAiloh Is snffloleat to oenao eleotronle transltloasi 
the eteotrons are easlted froa the gixmad to the exolted state* 
ta order to l a t e i ^ e t the speetra of traaoltlon Mst&l 
eonplexes, the devlee of eaergr level diagrasi based npon *i«iasell* 
StRinder Seheae* anst be latrodneed* "Fhls has the effeet of 
splitt ing ths hlghlf degenerate eonflgnratloo Into groups of 
levels having lover degeaaraales moan M •tern syiAols** 
The orbital Mgalar •oaeatnn of eleotroas In a f l l l sd shall 
veeterlnlljf add apte sero, the total orbital angalar aoaaatan 
of an laeo^plete d shell eleatrsns Is obtained br adding I* valoes 
of the Indlvldaal eleotrons» shieh are treated as a veetor with 
the eoapeaeat 'al* la the direatlea of the applied field* thaa 
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Tliii to ta l spin aiifiilar ooatntiHi B • ^ S| ili«r« B^ im i n * 
valiM of sfilii laigitliir amstBtiui of t&e taaiviiluat olostroa** a 
hat a dogottorasr oqiattl to as «> i t wHiob ! • also fcoova as "Spia 
m l t l p l t o l t F * » HittA « t«r« i f f&oallr 4«aoto<l m ^Y^^** ^9r 
oxaofilet ^ ' '"^  ** t and t< « i tHe t»r« i ^ t l Ho n? aaa a lMl lar l r 
I f S « t | «n4 l< • a tbo tartt w i l l ba ^F, 
l a goaoral tHa t a r n arfta&aa twm a ^ ooaf i^ra t ioa aro 
aa fotlovai 
^9 ^ i 3p^ 3p^ t^^ tj3^ tg 
«® 4^ * p , S , %» % , % . %}(a), ^ 
«* «• V ^ , ^0. %(a), \ ^(3)t *Xf Ma) , S *»(a>, V a ) 
a® ®a, V *w^ \ S , %, %, Ma)» ^(a), %(a), *r, %• 
Coapliag of L md 3 aleo oeourag tiaowiae liotti h and a I f 
Bon«a«ro, (aaarata aagnatlo f la ld aa4 tiiaa taad to orloat tualr 
aonant wltli raapoat to e a ^ otiiarf l a tHo 4lr»»tloa aiiaro tawlr 
IntaraatloQ oaorgr I t loaat* Tula aaapUaf la kaoaa aa *IM 
aoaptlng* and gIviBsriaa to tlia raaaitaat onipilar aoaaotaa 4aaota4 
hf t^a qaaatna aaabar J aHlali aay liara qamtlaad poaitlva valaaa 
froa (k • s) ttpto (L • s) og l a aaaa of ^r (I# • I , S • i ) aaii 
V ( I * • 3, S • if| ) poaltlTa valaaa of S rapraaaatlag atataa> arlalag 
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fron t«rii tp t t tU i ig ar* 8t t «•« 0 «»« « | t a|» and t | r^9p—Urmlf* 
r.mh •tftte •{)«otft«<I br ^ i » 3<l^i fold d«c«acrAt«» 7li« tota l 
auiibar of atates a&talaa« rroa a tara la oallad an l t ip la t and aanli 
irnltia of tl ««sootat«a att l i a ja^vaa valua of t« ia oallod a ooapoaeat* 
fSf><»ofral tresstttomi ^ « to apla ort>lt omtfUng l a aton or loa 
ooeors IkotiraeB tteo ooatponeitta of tvo ai f fareat aa l t lp let i i * fb l l a 
f**^  cotipltisg sotiaao l a naad for tlio oloaaota Haying atcmie iBialiar 
leas thm SO* In atioaa oiMia orbi ta l lotaraotlona aro rolatlTaly 
aaally aaotber aotieaa oallon *<JS ooapltag aoiiaiio** l a iiaad aiion apla 
orbi ta l latoraotlooa ore largo mid oloetroo r«$ialaloa paratiotors 
<tooroas«* Tbo isi^in aagplor aoaeatii« of aa l o d l r l ^ a l olootrflm 
ootiples «ltb I t s orbital aoatonton to glira aa lo^llriaaal J for tbat 
oleotron* fbo ladlvlttttal <l*a ooople to produoo a roooltaat J for 
tba ato®. liio ^taotroalo trmialtloii taking plaeo I n aa atom or 
Ion ara goramed by oertain <*;Sola«t|ons ^ l t a " t wblcu ara aa follovat 
I * Transition batvaaa otataa of difforant un l t lp l io l ty ara 
forblMan* 
a* Tranaltlona Involving tba axelt«tloa of mora tbaa ona 
aloatron ara forblddaa* 
9» In a aolaanla* aililab baa a oantar of aniMatrr* tranaltlona 
batvaan tiro gara<la or t«o nngarada atataa ara farblddan* 
Tba ground tara of a d** ajrataa la tba ona ablab baa tba 
bigbaat apin na l t lp l l a l ty «ad tba bigbaat !• valna* Al l tba taraa 
2 *"^  c 
of « ffiv«» tystcfli ftirib»y spt i t i s tli« pr«s«ii«« of A l l i « i d - f l « l « * 
tiit«r«t*otr<iiiio r«^tiItioa» vitt i i i i a eontlftttrotioa givo %%% eaori lt i i 
of tiio tors* libovo t&« troitsS tors* ft>o oaorgio* ere fuaotioes of 
two poroMtoro rolottd to tlio olootronlo roimloton* flie two 
fioriMietors mxsf t»o olioson l a oitfior ttio mor of aoadon and ^bortljr 
(f^g aa<! f^) or in tliat of Haoah (3 oad C) for A o r M t a i otooirono* 
For the f i ra t traaslttos oories tons tho volao of €/B to aroond 
4*0 idiA B I s <^oat 1000 oa*^* t t lo possible to sxanino t&o 
ef f i^ ta of orfotal f lotd oa a polr eleotroii ooaflgiiratlon« fno 
tlgaaA«flold opl l t t lng Ooo to ooMo-f le ia oa» l»« obtalaod by 
oonfllderatloas of group tboory* I t h«» Hsoa otioim ttiat aa S stato 
regains anohangedy P state doee aot a p l l t , a {» state ep i l ts loto 
t«o» r state Into tureo and a 0 atate loto four atatea aa tabalated 
botov* This Holds for an ooti^edral o^ aa ve i l aa for 'f^ ajraaatrr* 
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I n veafti aryatal f lelde the la ter eleotroale repalaloaa are 
larger* flie oyyatal f leltt mm iio««ver» be of eoaparable aagnltaAe 
(aetflaa atreagth) or I t aor t>e larger thaa tbe lotereleetroale 
repalalen* 
2oi 
Corrtlfttion dlagriui for fre» Ion (iioak f i e l d ) : 
i Q 
StrongofloH oonftfitrattoii froa d to 4 for liotti ootobodriit 
Had totraHodral eotoo are «raltol i l«, la add! Uon to tho qual i ta -
t iv« aapaeta of transition froa vaak to atrong erjratal f lelda I t 
l a neoaaaarr to bova qnantltatlva ratal ta arallabia for tbe I n t a r * 
firatatloo of 8|»ootrft« fha ao->oalled ?aaaba«*SiigQao dlagr^^o (ittlca 
I t posalbla* In tliaaa dlagrasta^ tba anarglaa of tlia lavala of a 
d° ngrataa as S/O aro ^lottad as tba • a r t l o a l ooordlnata and tba 
orystal<»flald atrongtb In tba fora of Oq/B «• tbo borlsontal 
ooorainata. fbta dlagroa ra(}alras two {>ar@aatars B and C for tbo 
Intoralootronlo ropntatoas* I t oam ba drami only i t tbo rat io 
C/B I s ai>aolfiad, 
TriBialtlon froa tbo grooad atata to tba axel tad atata oooar 
aeocKrclIng to saleotlon ralas dasorlbad aar l ia r . I^o <»iarg3r laval 
ordar of tba atata arlalng froa tba apl l t t ing of a taina atata for 
a partlottlar Ion l a an ootabedral f i a l d l a tba wv9r»9 of tbat 
for tbia Ion l a a tatrabedral f i a l d * 
S(Maatl«aa ttaa to tr<«afar of abarga front llgaad to aatal or 
aatal to I I goad» bwida tpp««f I n tba a l t ra r to la t ragloa of tba 
apaotrtta* Saab apaatra ara known aa "abarga traaafar apaotra*. 
for aatal aoaplaaaa tbara W9 of tan poaalbl l l t laa tbat abarga 
traaafar apaatra axtaad Into tba vlalbla raglon to obaaara d-d 
traaaltiaaa* 2fo««rar» tbaaa aboald bo alaarljr diaaaraad froa tba 
llgaad baada ablab algbt alao oooar l a tba aaaa ragloa. 
2^ 
Iitfrarod diKsetroseopf |f» n vfirsr uaal^l adtl&od for <l«t«r«» 
dtnaticm of tli« atftKotaro moA boad&im l a the ooordlaatton ooaipotnMis* 
The infrared r«(l<»a of eleetroaocoetio apeetrua asteada 
froa 3»5>Uto 15AL<4000 to OdT e«*^K t%e ragloo fron 0»S X^  to 
3«9/U(t^0 to 4C^0 CBi*^ ) i s oolled the near infrared ragioa and 
the regtOB froa tB Ax to S9&M. (eer to sa oa**^) i« oalled the far 
ififrarad ragtoa* r4th«r ttia wm% laagtli ( ^ ) or vera mttfhar (oa*^> 
ta oaed to indie ata the poaition of a glvaa iofrarad aitiaorptioii« 
ftt& infrared il^aq^eoolea ere datoraiiied hy the aaohaoioal aotioo 
in th^ aoleottta aliile the intaaai t iaa are retat<>d to aleotr ioal 
propertiea* 
fUe d^aori^tio^ of ataetroaagnatio radiation i n the iofrarad 
regioa i s Doaaihte oatFt «^ o<* there ia a ahanga in dipola aoaeat of 
the aoteenle dnring the ooraal • ihrat ioa* I t ia not neaaasarjr that 
a aoteonle htirn a peraan^t dipole aoaimt to ahaorh infrared 
radiatioB e«g» CCI^ atth aero dipolet abaorha infrared radiatioa 
heeaaae there are vihrationa whioh the C-^t groaning uadargOi alian 
Ihef are not i « phaaot dating ahieh a ehaaga in dipote aoaeat aeeara* 
A» a ooaaaquenee of the dipole aoaeat ehwige ariterioof mim 
doea not expeet infrared i^aorptioo froa diatoaie aoleaalea 
eonpriaed of identiaai atoaa or acme atoaio aoteaitlea» ainea no 
ehaaga in dipole aoaeat 999urm daring their vihrationa* 
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Q«iMiriill]r «oval«iit boadiof l»«t«««a iuiltk« atowt slv«» ritt« 
to infrarttd i^torfitlons* Alt orgoalo «iiiittaBO#s absorb lafrarod 
radlatioiit wHito Olatoialo loorgiuite oiilittAiieotf «&«r« fiio onoodoal 
bo»aiiig to ftt«09t lonio l a aataro« otiov no lofrarotf idiaorpUoii* 
All toorgfmtos oontalntiis poljratoato oattoas or antoiia or botli 
r i e l d tiaafol infrarod eDsorptioiiy baofmae tbe oovaloat Uoatling im 
tavolired In tbo ^otyatoaAe eatlona or anions* 
A non linear lie tarofttoaAo nolaenlo of *a* atosHi bas 3 II-4 
fios«lt»lo vibrational «otlons« iaoli sueH vltirotlonal notion iias 
assoolatod vrltli I t a vibrational froqnenor* fbasa fra(|iteaolos ara 
of tbe ««ie onlor of ffiognltndo as tbo froqaanolas of infrarod 
riUlliitlons* 
ffben tbo frsqaonoir of Inoltfont lafreroa radlaUoa I s tbe 
»mm as tbo freqnonor of vibration of a groaplng oi atosts In a 
laotoonlo and tbers Is a i^ocifo I n dipolo Mwsnt ^ r l n g lbs v ibra* 
tloot a l l or part of tbo laoldmit Infrarod radlatKm w i l l bo 
fibsorbod bjr rosoowos* I f tbsrs Is no snob eboAgs« I t s i l l bs 
Mnfrarad loastlvo** fba m»ettrr«a«s or non oeearrsaos of asor 
flvsn vibration I n tbo S|>eetmn tn govsmsd bjr tbo following 
sslsotlon mlsst 
! • In ordsr for a nolsealo to absorb Infrarsd radiation as 
vibrational ««o|tatlon siMrg)r» tbsrs snst be a obaags l a tbs dlj^ols 
aoasat of tbs aoleeals as I t vibratss* 
26 
3* In fljbtomtioii •€ r«M«tIO]i oaty tmaaitioii* for vMoU 
flli«iiii« in tHe vtiiratft<»inl eaorgr l0V«I |« A V • •!» nan oooar* 
Sinee aott of ttio tronoltiono wi l l oooor froa t&o otafo 7^ to 
^|,t the frotittonor oerroopondlng to tbtii eaorgjr la oallo4 tlio 
f^ndimetttftt froQaonor* 
niktle tl^ 0 OfKipIoto normal ooordiaato onolyoio of o givoa 
^teenlo io nooeonour for protftot&on of a l l the 6«ii4« in i ta X«K« 
apootTOiit i t ia at tinoa anotagli to oonvidor tbo froqfaeneioa of 
eerrtnin group of otoma a alia d *6r»(^ firaqoanoiea*. fHaaa fraqaaa«* 
oiaa ar« o&araetariRtio of the groopat irraapaotiira of the aatara of 
moloonla in alitoti theao groitpa or» atiaohad* the ohaonoo of any 
hana in tha i^pr<^ri«ta ragion indioataa tho ahaaaoa of that 
partionlar groap in ^lo aolaeala* Mot a l l tha vihrational fro* 
^anoiaat hovavar^ ara grwip fra^penoiaa. gaoh aolaaula ondargooa 
vibratioaa ahiah m oharaBtailatio of tha laolaaala m a aliola 
will nra atronglr dapaatfaat apoa tha gao»»trieal anrangaaant in 
tha apaoo an^ tha idnd and nwiaaa of tha iaolaeola*a oimatitoant 
atoaa. Suoh fragnaaeiaa ara aatlad aa fingarprint fra^fttaaaiaa* 
In additiMi to tha group fra(|aattaiaa and fiagarpriat or 
aharaatariatia fra^oanaiaat a apaatma of a anhatMiaa aheaa wrt9m% 
and aoateination ahaarption* atiiab ariaa tr^m aaltiplaa of fttada* 
•ratal fraqaimoiaa. fhaaa iihaarptiaoa w ganaralty w»Mmr than 
tha fandanaatal fra^aaeiaa* In tha following paragrapha tha 
aharaatariatia fra^anaiaa abioh mf raqairad for tha diaaaaaion 
2V 
of in* ooi^ pooads d«Mrl%«A in tiil« «ork « i l l ^ 4i*otti««4« 
fHo N«(f stratoSiiiig vll>r«Uoi»i ooour* In tbe r«siQa 3300* 
3300 oa**^ la dllQto noluttoot^^, fUe !i«il •tretontog baiid stafts 
to tov«r v«t»# tn tite solid stiito (too to 03it«iMiir« li^ r^ brofoa ^naing« 
prisary asiifioa ia iSilttto aotafiona* io aoa«f»olar aoivaats givo f«o 
aX»$orptiOT bands ia tHo eS^ave aaatioMa ragioa* me f i ra t of «liioti 
mi 
mm to ajnaaatrio atratett ia itaiialljr foaaiS umm 3300 OM *^  m^ t&o 
aaaOBd abioti oorraaponaa to aartt»otrioal soda ia foiuiA naar 
3 i ^ OS *• ttiose t^m^B are asQalljr i^«»iSO em * i^art* Seoonaaiy 
ajsinaa Bhow only a aiiigta Sf"4l atratotiii^ absorptioo ia dilata 
aolotion* ftia M<41 toimd ia pyrrole ooeara at a « ^ aa*^ aod tua 
fratiaeaoy range for aat»atitatad pjrrrolea haa tiaaa found to be 
d433«-3400 9m^» 
??«H dafornatieni 
For tba dafomation frattnanaiao of tlia M^ graitp in priaarr 
ffdaas fanr almraatariatia paaka atiaiild ippaar* bat tba oaiy 
«.n.it. «.tvui.it I... »..D d<». 1. th. .M. .f «i«.rt<w^^ 
vibrationa» gaaaratir 9»9%rf4 in tba rafioa iOSO-istO aa*^ • 
Tha tower fraqnanay daferaattan vibratioaa of tba M^ 11*009 bare 
not been iavaatigated in detail* Tba WH^ taiatiaif aaftgibg and 
taraioaal iribrationa in aatbylaaine barot boaererf been aaaignad 
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to t4SS» TSO ttttiS ass ftM**^ r«»ii9#tlir«ly« 
^^ 41 ytrfti»&|m yl»frf||<ifftt 
f!i« O«0 atrtt«titfig fr«Qtieaei<i9 «r<» tmm^ ta tli« raago 9tu&« 
-f4 
9000 eft**^  • In ftro»atl« oov^ misdis C«a i^aorptioa iiaitds henfe li««a 
fomiA ta tlio r«gioa 30^3 em \ Mieajr aMiaotabttl fated ftroatatie 
do^^onafls sHiiv A cj^arnetoriatte lri|>let of tbis ^i>« at atoont 
$038 o«**^  In eorlioii tatr^ililoridft tolutioiip tiitt ttmm «r« •ontttiaes 
more tittaas t b ^ titia* In iiaarlr a i l tiM oaaaat tio«i«irart wm baad 
18 atri^gar tHan ottiara* rrrldise atioas c«il i^aorpti<»i l»ai^ l a . 
the raaga aoflMiO:^ en*^ atiiaft i^paara as a aai^aa of ottttlpta 
aii»orpttoaa fiadrar lilg& raaotatioa • ffta p09tti<»i asid a i t i^r of 
tliasa hmm vaiT vtttt tba aabatitaeata ImralTad* 
h aititbar af atmraelartstte ^aarptifNi baada ta tHa ragtoa 
11^0*1000 ewT^ ara aa^ttitla4 W oost af tHa liataraoyalta ao^^aiatda 
f t 
ana ara attrtbatai ta c«4i ta plaaa dafaraattcm Haada % ttaotfa 
mp^ta^mg la ^ a rattaa 000*700 mT^ liava baaa attrtiatad ta ttia 
e«il aat af ytaaa <lafwaattaa vtbrattaaa and t&a poatttan of tuaaa 
bflnda 4i$p9mS9 aa ma aiMliar af fraa iiydragiA ataaa adjaaaat to aaa 
aaatliar' • 
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C«^ fii4 C»H ytrft«i|t«m» 
Tii«t« fr«^oftoi«» oo«iir fr«« i700«»iii78 eit • H i * C«Si 
tibttvrptiwk to op<Hi*<dhiiiii «r»ttt«« «r &a noa ooaJugAttd aytnmt 
iNJOur* vithl i i tlift r«iff# i99O*l04O oa*^, but l a «ooJag«t«d riiig 
,^U.„ » . th CO «a C^n .«r.t .>. i»g • . » • . . r . p r . . « . t » . f i . . , ^ 
for*, tiift ideaUfioftUon of Qmn i^sorpUoa to d i f f loa l t ^ o to 
intorootion ivitli CwC* fFi^idtao atiovo a C»^ absorpUoa l>aad at 
13iO ©a • 
a^ !llr»tohtQg froaa<tneyi 
llio C<-il stretotitiig j^sorptioa giirea l ioo to atroiig hmHn in 
ttio rogloa t3S0«19S9 oa ta a l l the oataoa • la aroaatio prtaarsf 
antaea thora ta <mo Hand to tlia raii<»i I340«t390 oa*^ bat i a 
aaooadaiy aalaat t«o boida bava bona foaad i n tbo ragioa i330« 
1390 oa*^ and 13S0«1330 aa"**# 
Tbo ^«if atratoblag frai|ioa«r la of partioatar latoraat alaaa 
i t prorido* diroat iaforaatioa rofarding tbo ooordiaato bond* I t 
appoara in tbo loa^fro^^aoaoy rofioa* 1%o H/-^ atrotobiag froqaeaor 
depaad* oa tb* folloatag faatorai 
U ^Ma of tb* a* ta l aad ligaad. 
3* oiridatioa aaiib*r of a*tat ion* 
3« Ooordiaatioa aaribar of aotal ioa* 
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4* 6«o«itfT of tlift e(Mpl«x« 
S» rsasleltr of th« llgaiitf iM»lMtit«« 
9* Brttfgiiig or iioii«toriagtng aaiotts* 
^^^ otrfteti|tifi f r f^ynegt 
Tli« aoot wldety tovooHSAtod i»dl probably tlio Host iMMSor-
stood ftiqioet of ttio work oa «»tiil*lig«a<i vibraUons l « that on 
tiotal«elitorta« ayototMi aad to « I««i«r oxtoiitt «etftl«broalao ood 
S0tiit«todta« oystoits* ^o»t of ttioio fro^joonoioo U « bolov 409 os"^. 
%«rt fi^9a tfie oiMpto tialtdo looo tbo oo»s«iost UgflDda are tliooo 
in «iilob tbo doBor at<^ to oorboof ottrogon or oxyg^a* lh& v ibra* 
tloont fre^enoios aosoolatod ult l i MMif M-c and 5l<^ bands ooror 
largo rongot wbtoii eirtand into tbo loo froqjoon^ ragions* Ugonds 
lovolvltig aon f t rot rov oloMoat donor atom ( ^ o b at {*» Aa» 3b| S« 
f^ o and fa) Oiinaltjr r o s t r a low froqia«i«]r aoaatirattaat for looation 
of tbo aodao aaao<^atad a&tb aatal- l lgaad okotaton* ftMi praoaooa 
of tbo bwriar atoa l a tbo Ilgaad aloo gliroo rioo to tbo low f r o * 
^aaojr Ilgaad bando. 
Motal-balogM atrotobiag fra^pioneioo gottoralljr iooroaaa at 
tbo axtdatlfMi ttemJbar of tbo natal Ineroaooo* fbio nlgbt bo 
oxpoetod on tbo groaada tbat» tbo groatar tbo poottiiro obargo on 
tbo ^ ioB» tbo nooror tbo nogatlvo X ton oon approaab and tbo noro 
I t a l l l bo polartnady tint* loading to groatar eovalant obaroatar 
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of tli« %»X bmkAm Wvfte 9% * I«^^ h«v« attidtftA tli« «oapUx«t of 
tiio trpo JTuiuty OaCi^ J* oioj «a«i 4(11) »^cij/"M«ro, ua, to. 
On, fiof D « 0«|»li«arHiie<-bl« diaiotbyl arsinoJT* THo lafrorod 
natlAsrwMtrle aotal-ehtortnd otrototiiiig froqnoaoioii voro tfbsorvo<i 
at 3 t 3 , 349 o a * * ! 340^ 316 oa*^|34d, 304 « « * * | 323, 388 « « * * | 
3331 3T9 oai*^ respootivolFt «asj|o«Uas tuat th% aoial tialogon 
strototsing froquetiotoo tnoroaao ao tlie oaddatioa ouaiKir of ilia 
(total tooroasos* 
woodward aaA fn^lor haro maawiro^ tHe tota l ly aytmmtHo 
strotohlng fraoaeooloa for loClJ (331 aa"* ) ! IoCl|"(a93 o«*^)| 
toCl^* (atS oe ) | ansgettiag t&at for a givao osldatloa atato of 
a natalt tbe aatal tialofaa «trat<^lag fjraqpaeaolaa ^^ofm* tm t&a 
ooor<Slaatloa iiaal»ar ot tlio aatal loa laoraaaas* 
I t haa btaa foiiod tAiat tiio aatal batogaii strotoiilag f r o * 
^anelea dapana os tHa aaao of J« aa tHa oaat of i laoraaaaa tlia 
atratohlng fraqiaaoolaa w i l l tana to daaraaaa* l a tHa eoapl«x of 
tHa typa ^*(II) SgCl^MaFot Ra, OaJ7, tha Fa-Cl, tta-Gl, ua-Cl 
atratelilag ao^a wrm obaarvatf at 349, 313, 393 aa*^ raopaotliraly, 
aofgastlai tliat tiiara la a daoraaaa l a taa M-Cl atrataiilag fra^aaoy 
( a a * * ) , oa paaalag daan tHa groap* S l a l l a r l y , for t l i a / * M i l I l ) 
D « C 1 ^ ^ CIO. ao^plaa, tha '4«*0l atraoblag ao4a «mwam9m l a ardor 
l a tlia 
aqaara plaaar m{t) mA I r ( I ) ooaplaxaa, tUiCcolOlCrpa^}^ aa4 
Ir(CO)ct(f>Plij)j, fia-Cl aadi I r - 0 1 atrateblag aodaa vara obaarrag at 
3 o 
«ii«!S«stln9 tli«i sont tooad strtfiiftluiiilBg alglit ooear on pMtlag froa 
S3 Rh to Ir to tiioso cqrvtvaa * 
^oas ot al studiod aovoral aarioa of square plaoaar 
^t«Cl and Pt«4lr oosi^le«««. for tho aeriaa of traaa 0t t^^gt t&« 
Pt- t strateHtog fra<|aonoloa «»»ro aiaoat inaanal Uvo to tlia oattira 
of li, fatUng In tHo ranga 330*3 t ^•^ ^^ aHara JO»Cl^ aad 
M§*9 • 0*3 ea**^  i ^ r a iG«Ori tiiat !«» tiia ttgand t* baa Ut t ta affaot 
on ttie bimds In ttie position eta to ttia notat^llgimd dond* In tHo 
oertas of tr«»a l*t I a (PKt^)^ / * ! and a traaa to ooa aaotiierJ7t 
and In t&a ola laoaars of pt H^ lt^  /*{» and E trana to one aaot&arJ7t 
tha Ft«>% atratoMng fra<|aaaolaa ara wry dapendant on tba natora 
of U It was polntad ant ttrntf alttiongti tbara «ar t»a oonpllng to 
a diffaraat axtaat for diffaraat llgands i»«t«aaa Pt«l. and Pt-X 
vlbratlona* ttia fast tliat ttio aaao ordar «aa obaarvad In Hotli UI 
and 9r eoaplavaa Indleataa tbat a trana affaet vaa baing obaarvad 
rathar than an affaat ulaply ^mm to eoapUog* Haaoot It l« raaoon* 
abla to aaka dednetloas about the affaat of U on tba Ft*X bond 
aa 
atrangtH* SInllar trand aan iNi aaaa la tba aarlaa of ala i^ t xji»^m 
Tba affaat of variation of Ilgaad !• on tba •^X atratebing frafaaa-
elaa In irarlaoa Sb(I) and Ir(I) Halagaa aoMplataa baa toaan lavaatl* 
gatad by Boaaatt at al« % tagatbar vltb aatabadral aaiipla3»«a of 
lai(III) and Ir(IIt)« It vaa foaad tbat tba M^-X atratabing fra^aa« 
elaa wore aaialf daptadaat an tba Ilgaad In tba traia poaltloa ta 
tba ^X band. 
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In t&« lial«f«ii hrMgHk »ol«oiil«« ot tii« tjry« U^ ^ * ^^ 
vlileh t1i« «•%«! tttw* ti«r« « •q(iiMr* pl«iut«r ooaflgttratioat tm^r 
•trttelilttg ««Att» ftttliiljf Msoeiattd wtlti tli« drligiiig ilX •yttiMi 
and four flmlnlr ••.^ooifttaA vttii tti* t«r«iQ«l iii«X grottp arfi «liMrr«d* 
Hie b«tt kaovii esaaptea of loafv of tuta trp* tm tlia jT^^tt^J^ 
and jr^Ajf\J^^ «f•!««•• ffliara SM3t« 9r and I * Mans at al» 
Hwra analrsad ^ a tafrarad «}iaatra at ttia ayatatt mA an reatli 
aalcnlationp foand that ^ a 5f<-ci brtdfa band atratatttng faraa 
eoftataata rangad fran TSolOO^ of tuoaa for t&a tavninal anaa* I t 
liaa %9^n anggaatad W MAtm* and CimraHill that* la tua aqpiara 
pimar oyatanay tHa otiariiig of an adga raanlta in l l t t l a diator-
ttoa of tHa ttatal«aiatal dlataaaa» altaraaat i f ttia t«o tatr^adra 
almra m adga t&a natal atana ara broafiht nora eloaaljr togatftar 
vtiiefi landa to alaotroatatlo rapalaioa and a ooQoa<]iient laagtitwDilag 
of tHa tirldga bonds* 
Connlasia of tHa Igrpa iQiJiJ*^t in lAtoH a dfiara planar 
brtdga la involvadt liara baan Invastlgatad by Adana and Oiandlar • 
In tbasa ayatana tba a^aatra ara not eoaplleatad by tamlnal lib«Cl 
fraijaaaolaa and tba aaslgoaant Aa tbna raaaonably aartain* 
Tba oanplaxaa lOCnCl^ * m^ CnCl^ and LiCaClj|*aaj|''^  a l l 
aantaia ^ a planar / " O n ^ C l ^ ^ i«i« Adana and l^ aak*^  hmm 
asaitoad tba tamtnal bridgiai fra^anolaa in tbasa apaalaa and 
faaad tbat tba t*o tamlnal nadaa l l a vary oloaa tagatbar* In 
tba aonplox Cn^x^ />yrldlaa-i«OxidaJ^jl» tba four balagana ara 
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9IJI M * ^ «it»i A aiioiiKier at das «s*^ ««•% « • tii« Umti iAl <iii«c;i 
• tratoMng fr«<|ii«Mr, f i i ia •troagly wipiiorts tli« atsigaawat* 
Of tli« litsti«r ffro^eneF luaad I n / * < 3 t t ^ C I ^ ^ t« tii« Oa«Ct t»rttlaal 
»tr«toft . 
fhm «ost rovartflag o^ l ioa l toa of aagaoto^iieatatfy Hem 
hem the oao idiloli doalt i i l t t i tb« ooordHaaUoa eoa^0ttodo« mito 
ta boeaaaa ttia nor« i«|iortiuit a^aota of nagaato^o^eaiatiT aro 
eonoarned aiUt tlio affaet ariaing f r ^ i ttta inaoi^late atialla of 
aloetronat taolatatf froa eaal^ otlt«r and thea* ooatfttioaa ara 
f t i l f l l tad W the eoaptex QfNipoiMKia of the trwiait ion aata ls , 
fHara «r« aararal Irladia of «agaetlaa i n aabataaaaa v i a , , 
p«ra««gnotia»« diaaagaatlwi aad farraaagaattaa or aati farro«» 
aai^atiaa* fk^ aagaatta affaala aHa&ag from the aplo wagalar 
aoaaataa aatf o r H t a l angatar aoaaataa of tHa alaatrooa gtva rtaa 
to paraai^at iaa* Sfoat of tlie ao^poaaHa of the traaalt loa 
al«iaata ara paraaagaatlo* IHlaaagaattaa ta attr ibatabla to tlia 
aIo«t« anall alaatraaa aittt aa appliad aagaatlo f ie ld* l a the 
oloaatf aliall tlia aleatroa aj^ia aaaaat aaH orbi ta l aoaaat of tHo 
latfiritfaal etaatroaa kalaaaa oao aaotHar ao tliat tbara %• ait 
aagaatia aoaoat* rarraaagaatiaa att« aatlfarroaagaatiaa ariaa 
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• • ft rtvnlt of tat«rftotlOB li9t«««ii dl|>«il«» of aolgiitooiirtiii »to«»* 
7!i« a i^o t t e proparUot of my iodmdnal ftto« or ion tutll 
rooiilt fro« oofto ooMbliifttitio of tHofto l«o pro^orUao* tHat io» 
llio ialioroiit spill wMioot of tho olootroit Md the orbital aoaoat 
rosalttas froa tbo iiKitloa of ^ o etootroa arouad tiio aaoloao* 
ftie apin valaOf i«o«t ttio eontrtlMitloa to the aoaffitit froa 
ooly tho otootroa tpta offeotf to gtvoa hy the •<|aatftooi 
J^ n (ta BM.)m i ^SCSf't) 
ahero S to tho opla <|tioataa aaaHor mkd g to the gjrroaasaotte ratio 
or ft faetor ma^ //sCSfi) to the valae of the aagalar ooaoataa of 
the eloetroa* fbas g Is the ratio of tho aagaotle aoaoat to the 
oagiilar aoiM»atnat>U3 la thn spia aagaotle aoaeat of ooe oleotrcm 
eh la oaite of Bohr aagaotoao ( | B . M . « /4TJ ae}* 
mm there to appreolahle apla « orhit eoapllag la a 
aoleoote or Km i^l<^ givea eplltt lag of tho groaa<l atato» that ls» 
targe ooapared to ^ » J^/i » Kf} i^ioro A ! • the opla orhit ooapUag 
eon«taatJ7 there a l l t be ma appreoieihle ooatrlbotioa to the aoaeat 
froa thie eottpllag* The aoaeat eapeeted« ahea epia orbit aoupliag 
le praeeat lo glvea hyt 
^ S.O • g J j ( J n > B,ll, 
ahoro <f lo the total aagalar aoaeataa of the groaatf atate* glvea 
asooHliag to Ls o«apliag» hr I^^^^J$ i*i«^ - V7» - - • / • ! • • BJ^ 
3b 
I f the «1i«ll l a ! • • • tiutft hal f f t l l « 4 v l t l i •iMtronSg the sromid 
• U i « t t i f l i o S j T t wia I f i t Itt mir« than balf f t l t«d» i t i s 
/*L#3j^9 for tti0 g«««oiat at«i f tlie g f««t<ir i s givsn hf tlis 
follonriiig fonmla . 
J(J#i) • S(8*i> - LCli*t) 
« « f ^ ••'••III..III. ! M • •IIKI.I'I 
^ 3 -i(«f*iy 
flio <rattte for tbs luissarsd «sg|i«tio ao««ats otose to tlis 
spin aaty value cir« sxpsots^l for tlis spin frse six ooorHiattts 
eoapt«x»«t t g i ' , tgg^g^f t^ sg*# t||g^sg't t j f ^ t ' o»^ *«J^ tiio 
spin poiroC ooa^l«xos %«• t t«^ sg • For tti@ f i r s t rov traositioii 
dfrtal ions i n «0iion qaenoliias of ttie ort i i tal ooatributicm i s 
expeotoai to be ooag^lsto^ ton^orotitro iadspMulsnt porttsa^otisiB 
susoomits for tbe doristions of the aeosarod aoa(»it|<U $ froa ttio 
spin ontjr w m s a t f A s * For tttoss ioas siioro spifi«orbit coitpliag 
i s apprseiablo ttis followlBg oiinatioii siio«s tlie oontribution of 
this sffsst to tbe nsasarsd asiisiitt 
h. =^< 
A 
wlisrsoC i s ft ooostont for • ustal ioii« A i s tlis spia-orbit 
ooapling ooastsnt and A i s tbo ssparatioa of tlis groitad sod 
saoitsd statss m^ «so l>s obtaiasd froa tbs slsatrooio spsetra* 
Gwisrally tbs sspsriasatal sf fsot i rs aagastio asasat of 
elsotron is bigbsr tbaa tiis spia aagastio aoasat of tbs slsstroa* 
Tbis i s bsoanss tbs orbital aotioa of tbs slsotroa also aabss a 
37 
eontrtbotiofi to tli« m»mimt^ it tUv orbital ««tioii aaluia i t * tall 
oontrtbttttoii to tHo misiiotio nomiat tti«iii 
^B^h m J43(S«I} * h{U¥t\ 
alioro {* i s the orbital angular aK>mffittta ^iiaatasi naabar of tba ioa* 
Utiila «pio««asiieti« ao««iit la insoasitiira to aavlroaiaoiit 
of aatal ios^ tli« orbital nagitatie aoaeat i« not. In ordar for 
m elaotrtm to hvif tm orbital aagitlar mQi««Qittta ami ttterabjr on 
orbital aagnetio noaaat aitli rafareaaa to a giv«a axia i t ttitat be 
p<»i8ibla to tronsforn tba orbital iato a fal lr • aqtiivaleat orbital 
W rotation aboot that axis* 
Cleatrona in a Y atataa oaaaot ooatribate to tba orbital 
QCHseat booanaa tba d.a_^S and 4JZ orbltals eannot be traaafonaed 
into OQo anotbar by a rotation aboat any axia* ifowairort a l l d£ 
States «ioei>ting dC cotf d£ aootribnte to tba orbital aoaaat* 
flo orbital e<mtribtttioaa aro axfiaotad for oeti^odral bigb-
«|iia eott^lexaa of ooafigaratioaai d (de )« d (d€ d y ) | 
d ' < d £ ' d y * ) , d'Cd£* d / * ) , d*<d£* d r ' ) * 
fbila for d*(d€) , d^Cdc'), d*(d6* dV*) and d^(d€' d^*) a 
aoB-aaro orbital aONOnt oantribatioa ia poaolbla* ror lo««apia 
oo«f»laxtta of aatabadral ajnaaatry an orbital aonieyat aoatributioa 
ia aaaa for d^(d£^) aad d®(d£') and aoaa for d*(d£^) wd 
d^(d€* dy ) . 
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la t«trili«dr«t e«fl|»Ux«t <lii« to ttra tortrslmi i f t«tl*w 
tb«t iA«r« oa« 4»«« not «xp«et ftiikitAl sMiMt ooatrfttHttioa in Q^ 
•ymmtrf on* eiipMts i t in T^  ayammtrr* ^or lilftb««plo t»trab«4lr«l 
eoti|>lejr»9 ao orbital OHnaeoi eontri^Uoa ia^tftaratora^aiepaotadi 
far dv-*, dV*, « y ^ <l€ ^, d r® de^» d V* a e ^ «iiil« far 
dV^dg, dr® d e * , d r ^ d e * , dr*d£® ao an>ital aaa«at Is anpaataa. 
t*ow apla tatraHedral ooaplaxaa for eaatral iaa af firat Iraaaliloa 
sariea ar« not gaaorally tmaan* 
Aa orMtal oioaeat eaatrtlmUoa ia asi^aatod for t&trai^adral 
and ootoliadrat oaisplexaa atiaa tba graaad atata ia aplit* Uoaeyort 
ttia teras ajy l i t ting tato a tliraa-fold on»itallr daganerate atata 
T will oontritKita tmt tbat apUttlag Into a t«o*fold ortiitally 
d@gattarato atata B a t l l not omitribata aa i t ia aoa«>oagiiatio* l^a 
oaa«foia orbltally* daganarata atata A sibtould glira ao arfiital aoaaat 
oontrl^tloQ* 
f^aa abatt ao apllttlng of tiia grooiid atata appaara ia aaaaa 
heriag ao orDltal aooiaat eoatritHitioa» aa iotavaatioa with tba 
fiigiiar atataa aaa appaar daa to apla^^rbit aaapliagy glviog aa 
arbital aaaaat aoatriatttton* ttaaea in tha ftrat Half of tlia 
tranaitioa aatal aariaa for taa oaaplexaa* a daaraaaa of tlio 
aoaaat aai^arad altli tha para apla aoaaat ia axpaatadf bat ia tba 
aaaoad Half of tbo aariaa aa iaaraaaa abaald ba aaaa* I t baa 
baaa foaad tbat for oatabadral aoapUxoa tbora ia appraaiiribla 
arbital aaaaat aaatribatioa aad for totrabadral aaaplaxaa i t ia 
aa«parati¥al]r laaaar* 
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ftm ««iii«U« ttMiMte «ro not M0Mnr«4 dirMllyy lte*rcior«» 
one a«ft«iir«» tli« «a|pi«tlo siuiOftpUbiltty of « • • t«r ia t froM vbioli 
I t !« |>«»ttbl« t» onlooliiift «!• M^«Uo soiiflat df tii« par«Mfii«U9 
t<Ki Of* atom* 
I f a 8tt!»9«fiiiee ta placed in a nasnaiio fiold of aafalttKia 
Ot tfia flax 8» i r t^ lo tHa •aHataiiaa i& gtvon Hjri 
B • B • 4 l T i 
nfiara I ts ttia intaitaitjr of fsagaattaattoa* flie ratio B/ti la oatlad 
the aagnetto pamealiility of ttia iHt^terial aotl is gtvaa by 
«iieir« % ia oalloa tbe »a«iietia auaoaptibiUty p^r unit volmaa or 
volaae aaaeeptibility* B/B is the ratio of tlia Aeaai^ of liaaa 
of foroe aitnia tbe aaliatfiiioa to tiia daaaitf of •aelk liaaa in tba 
aana region ia t&a iftaanaa of tiia ample* tiwia tiie voloaa aaaoep* 
t ib i l i tF «t a vaataia ia lajr tefiaitiaa aero* aiaoe in vaauaa i t 
flnft toe n/n m u 
Conveationalljr iaateatf of irolaaa aaaaaptitoilityt gran 
aaaaeptibil i^ ( ^ f ) ta aaed aliara aainatia aaaoaptiailit/ ia 
ooaeidarea oa «ai#>t liaaia* X g iHaa aoltipliad l>r tHe naleealar 
veigiit of the aenplex m& eerreatetf for 4iaMigaetio valaea give 
rlee to X H^*^\ THa A valae ia aaloalated trttm tlM X l i * * *^* 
hf tile fotlaatng eipreaaioai 
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^•U* ^ • ® * j ( ^ H^'^'*'* Xf) 8.II. 
tlafii«tli} ftosee^UliiUtr a«l^  or a«r not bo ^i^onttoat ooi t N 
t«!iperatitr« as given \sf the otiirlo** !« * • 
Xsi^ **''- - I 
filiorft T i s ttie i^sotntd t«gi|»i)rtttiir« mA Q is a ooii»t«iit oailed 
Carlo o<m»tant« 
In geaerelf tio««ver» doyiaaono ere fottad end X4, ^^^ value 
de{»eiiA« on te^eretore wItltlQ a eertaia liodt of tesperatnre range 
(ao^O*!t>. fliQ Aepeadenee of X yp"^*^* n^on T i « given ttf 
Thie eq!ii*ti<m ei^reeee* irfiat ie knowi ae the Cnrie«*Weiee lav aa4 
<» ie oalled tlie Weii» eenatent* 
tn eeae efeteaa the devialloa f ro* the Curie law ie due to 
interioalo or laterseleealar iateraetioBe* Ae a resalt of theee 
tnteraetioae the erieatatieae of the aeiaetie di^olee are iafltteaeed 
hjr the erietttatioa of the neiihheare* la eaeh ooaditiea the 
a^pietie eMieat at a f^vea teni^ratere ie glvea hf: 
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Ooiqr aii(B«tfto I IAIMOO i« iw«d for th§ tt«««arMMiiit et 
angiielle fias««ptlMlltjr off «i« O M ^ I M * la tMn Motnod tti« aMiplo 
««• fluAllr po«<tor«d and f i l lod in tbe Ooajr ttibo vorr o«r«lteill/* 
The tnlio «»» 90«p®a(lod v«rliealljr bttiMttn tvo poles of an eloetro* 
itftfaef* The lengtti of the tnlie wm adjtteted in stwb m wear tbei 
the lover end roadtoea uiKler the toflii^iioe of ^le ttegaetio flel4» 
fhe eeight of the t»t>o oontaliitog eam>le eaa noted with the Magnet 
mi aad off« the dmxf tahe «aa oellhrated elth atandard 0ii£^^»5aju» 
Vh& s;em enseei^ttbilitir «aa eatculeted hjr the foiloethg 
fonsalat 
X . • grai eeeeeptthlllty of aakiioeii saai^le* 
A 1? unk « Change tn weight of anfeBeiRi eanple etth ttagnet oa 
ead off, 
W uah • Weight of tttttmoeo ea^^le* 
A w attf •• OhMge in e e i ^ t of etaadard ea^»le vith «a^et en 
«Bd o f f * 
V etd • Weight of the etaodard sample. 
X etd * ^^** aaeeeptihilttr of the etaaaderd aamile 
/*S,»a M to"* for CnSO^. 
A « eerreeted • A « (aan^le • tnhe) • /^v / 'enpt j r ti ibe^ 
4 n 
TIM eoadiiQtiTi t r aoasorosiMt of an €l«otroljrtd i« a v^ry 
ii«afal netlMiil for <l«t«raliitftg thm icmto i»r<^«rtli«a of tfiui ooiq^oaa4a* 
t t gtiros diroot tafor»anoii on vliotliar tbe ooa^ ottaH ts as alaatro«» 
tyts or a aon<^t<ietrol3rta in tlio soloitoa of a giiraa ooaoaatration* 
nieotrolytlo eonOootivtly la a Moaaura of tbe o^ilitjr of 
a aolnttois to oarrjr ataetrto earraat* Solatlon of alaairoljrta 
oontfaet mt alaatrio earrant by Ilia sofaaaaf of loaa tluroiigii tHa 
aotatloaa to tha aleotradaa* Idke tba natallle ooadiaotor tliay 
tfimy 0lin*8 Iiaiit 
ahara I ta tlia aorraat l» ai^araa» B is th& raaiataaoa in ohms 
and E ia tHe «^£>llad potaatial diffaranoa in volta. IRia tarn 
ooaaootaaoe ia dtofinad aa tlia •»&• aitu vHiob tHa onrraai flova 
tiiroti«li tha alaotroijrta* fita oliaanraa ooaduotaiMa of a aolotioa 
dapaiida iavaraaljr oa tHa diatanaaCDbataaaa t«o alaatradaa aa« 
diraatly a^a ^ a araa (a)» tliaat 
c -t-J <a) 
aliarat< i» tlia apaaifia ooadttetaiiea» abiaii ia dafinad aa tlia 
raaifiroaal of tlia raaiatmaa ia ohms of aaa oaaiiaatar oaba 
of l i ^ i d at a partiaatar taaparatara* th% oait of apaaifia 
aoB^ataaoa ia raaiprooat ohms or alios • 
;0 
Tli« •p««lf le ooiidiiot«ii«* S of an • i M t r o l j r t * is a tttnotioa 
of oofio«Btr«t|ofi l a 41 tu t • «oIittioii« «i4 ta«r«A««« alaost liaaarljr 
witli Qoaeantrattoo* flia a h i l i t r of tadivldaal loa to ooadnot an 
e leotr ie ourreot fa ai^raasod in fama of a<|tiiiraiaat ooatfaotaaoa* 
f t la dafloed as tba apoelflo ooodootaooa of a lijrpotbaUaal aoiatioa 
ooataiains ono giB» atiaiiralenl of t ^ olaotrolyto p^r oiiliio oaat i * 
aat«r» ej^erliReatallrf laolar ooaduotaooa may tio dafiaad aa tha 
memnreti eoadaetaaoa of a oe l l l a iriiieti tHa olaolrodaa est^ i «a* 
^ a r t and of aaob an araa ttiat tiia voloaa of aolutioa tiatvaao tHaa 
ooataiaa ono aoto of tbo ataotrolyta* ^^ ^^ t« tHo ooaeaatratioa 
of tHo aolotloa l a sioto p^r 11 tar ^on tlia volaao of tba aototloa 
l a ocfble eeatlstatar por aolo la aqaal to iOQO/C^| aad aq (8 ) baooaaa 
A„ - ^^ (3) 
a 
irtiara - A ^ la ttia aoiar ooaduetaaoa of tiia alaotrolyta* aaaarailjfy 
t m aaaaorad aoadaataaaaa ara d l f faraat froa Hia apaolfio oaa-
daetaaoa tm tha alaatradaa ara aot aaraatly I a^* a«* i a araa and 
I aa* apart* fk^wtw^ flia aoadaataaaa aboold h% aa t t ip l iad by 
a oartala faatar kaawa tkm oa l l aonataat» l a 9r4mr to gat tfea 
aorraat Talaa af apaaifia ooadaataaaa* 
Spaalfia aaadaataaoa » '—• * ooadaotaaea (4> 
Tha faatar - J - ia kaaaa aa tha aa t i aaaataat. tHa i^alaa af 
o a l l ooaatnat aaa ba aalealatad aa follaaat 
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11i« immirivftt Taliit of speoifio o«i<tiiot«i»« for a ]^ariietil«r 
oolt i s ^tomlnotf oxperiaeistaltr ^y 000 of « otandord soltiUoa of 
tcnoim ftpdotfie ooadaotoooo* GeaerAtlyi 0.084 SOI solatloii i t utodf 
for fitiioli ttie speoifto oonduofoiioo is OtOOSTdS OUS'^OK^IIOIO*^ at 
m^G» This i s ttiea diiridod W t&o odsonroa oooOiiotaiieo of tlio 
0«Osi SCI sotatioof to otitaia ttio eo l l oonstantt Oaoo tHo ootl 
ooQstaist is dotsrttinodf t&o solar oondaotaaes of aa eloetrolyto 
solutioa oea bo oalcolatod by tbo followiag «Q* 
-' ^*i oonoontratioa of solato oxprossod io vols ea^ ^'" 
TV^i • aolar ooadaotaiioe of tbo aolatioo* 
(3eQdralty« tliora are tvo trpo of olsotroljrtss i n soiutioa* Strong 
f»t@otrolyt«8 are tiioso l i im «odia« oliliiMrido and turOrooiitorio «oid| 
^ i o b are largely aissooiatiHl in eleetrieall jr obarged ions ev«a 
i s f a i r l y oofieimtratedi solation* fhm oqaivaleat oonilaotaaoo for 
ttie strong eleetrolyts i^proaotiss to a d i f i a i t a valito at i a f i n i t s 
tfilotion* 
Tile inersass of tbs oqaiTalsat ooadiiotimes of solatioa of 
strong elsotrolytos fritb di lat ion i a tbs low eooesBtrati<Mi range 
is not das to iaoreass in dissooiatioa Imt to sn iaorsass io tHa 
l iebi l i ty or ions, tiinsral asids» a lka l i m& alkalins sartti 
teydrosldes and aost of otiisr salts belong to this olass. 
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ir««lt •t«otrol]rt«9 are those l ike aeetto main eHioli ore ooljr 
t l t f t i t t r dlesottlAtea into Ions ef^ ea i n di lute eolation* l a d i la te 
eolation tHe eqaltretaat eoaiSaoteaee tor tfete eeiOi eleetroljrte OAA 
£)0t ttpiiroaeli to « def ini te ralue* MOet of ttte orgaulo eolde ead 
hm09 belong to thle elaee* 
Several etadlee of aolar oonduotlf^ltles of dlf fereat klade 
of eleofroljrtee la different eolveats ere now oviaiable is^ 
I t is aeefai to ooiiperej\| l iretoe of a glvoa eoo^lox vl t l i tuat of 
the eioltidr eleetrotrte* Oomreatloaellr eolutloa of t0*^a etreagth 
are aned for the ooadaetaaoe seasarenoat* ^olar ocmdaetanoe valaee 
of d l f fereat types of oleotrol|^te9 l a few solvoat euro glvtm belowt 
il 111 eieotrol3rt@ mm haere a iralae of 79H»3 ohtt*^ aole*^ o«^ 
to nltroaethaaet 90-70 otm'*^ em stole*** In dliMthyl 8alfoxlde» 
T0«90 Oh*** o«* mole** l a ^ a e t h f 1 foraasilde «»d aO*30 oha** «aole** 
ea l a nltr<i^ea«eae» Sla l lar ly* a a i l elcrotrolyte me^ have a valae 
of lao-iao ^a""^ liole** c«* la altre«ethaaet 13«>»tT0 aha"* aole*"^ ea** 
l a dlaethyl femaalde aad SO-ea oha**^ Aole*"^ oti^ l a altroheaieae* 
c II .A 9 f a II - I I I 
4 D 
^lotnontal analjrseft for ei»r&oii| bjrdlrot^Q tm(k tiitrogeti wim 
aoQQ on a ooleaaii maljrsttr In tli« niorosnalyttoal luAioratory of 
the Ohessttstry eapertSQiit at Altgarti ^Inslin tliitirttr«tt|r« iiligarti* 
ftoe aatinatloti of balogeas &(t<i laetals traro <!(»• gravlnetr&ealty* 
For tho Botnl ostioatloQi, a tcnowa aaotiat of eoaplox mem dooo^osod 
with a alsttsre of aitrio»T;oretitorio an^ attlpburlo aolds ana tHe 
fmlogdo mt» ontlmatod hy fusing a Knona a»oant of tUo ocMapaund 
with fofilon nixturo {m'i^ and ^gCO^)* ^ e raotar oonduotanoo of 
the oo9{)laarai« at room toa^erataro vera detoraatnod at ia^^4 oon* 
oontrntton in nltrohonsena or in dittottiyl anlfoxido oaing a 
af atr(M9ics oondaativi t / hridgo type 30i*i« 
the infrared and far infrared apeotra were recorded in 
XBr and imjol reapeotlTely on a Perkin <;laer aS7 (4000-63^0 on*^ 
end Beolmatt t^ f 13 («S0«300 ««*^) or potyteeh rit i 30 <d90«iaa on*^) 
apeetropliotoaetere at the Regional sophietieated Inetrttnentatlfm 
Centre of I * f . r . * Madras* 
Biffnae refleetanae epeetra vera reoorded on a Carl»iteiea«> 
V<9!l*3l> apeotrophotoneter uwing '•igu aa ealibrant. <4agoetie 
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•UttOftfitiUllitr aDMttremsiits wtr« doii« «t room toa^^ratart on a 
Oouf bnlaneiR Ifi tHe Cti«satstrir De^artttont ot Gtim a^anOic u<sv 
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P'rgparatlon aaa iHiriJfioattoii of th» K^agantii 
.»da,olo, . . p . MT'O. . „ prop.„<l . « - . . « . to«a ^.thod"* 
ioid ftirtti«r puritle<l by subll«aUoa* ral la i l i t ia<l l ) eriloridst 
e!ilor<^latifilo mia^ rot)ieiilafli(til) eiilori^e trlhydrato (Johnsoa 
'latthoy Ctie-nloals t^tialtod) eM rtio<lium(Zlt) <^loriae and iriOiuia 
( t i t ) otilort(!o (Kooti-Ustkt) were OMd &» sitoli. Uoablo a isUt led 
«^.tory othyl alooliol or »ettiyl <&looiiol were os&<S to prepare t)i« 
soltittona, Htbyt aloohol wan osed after a i s t i l l a t t o a oa potaasiiita 
fo5r<Srosl<3e» *Set!3^1 alcohol (^•iU)^ dlnotfiyl sntfoxtdo and aitro<» 
t»Riisr»ae {!i»D«a,) wero oaod aa aaoti* Alv^s fraati ataadard aolatlons 
of the ttj|@ad9 and motat salts trora preparad by dtract iroigblag* 
f^lfferant anlts of palleuillaa ivare praparod t>y the ootatUetloal 
mettioda givea la tbo folloifiag parasr^hs* 
yratiaratltm of Palladtaa broalda 
% soltitloa of p^lladitui oblorlda ( t g» in 9^0 a l aatliaaoll 
vaa addad to potassium braalda (3*88 ga l a lao nl iMthaaol) l a 
I t4 aolnr rat io and raflajwd for ttirae Hours* I t was oonaantratad 
to a saatl liuttc* on ooollng tbo solutloof raddlsh brom crystals 
of iC^Pdtlr^  appeared sbicli ware f l l t e rad and dried la an eyaa 
at IIO**C. 
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Ptftladtaa ehtoride ( t ga) wm ditaolved in vator and on 
OX0&9B Of osralio aeld vos iidd«<l« Palladtoia oxalate so for««a 
tn soltttSmi was tt«od for oo»|>lo« fornatlon* 
tTftparatton of tttdftgolg» co^ 8r>l«»i« 
moHloro tetrelels (tndneole) ntokel(ll)/*?«i<ln«KCl-7 
iminiK mi» mimiii i i iMm » II Nil ii i i ii • i i i m i i i n iiiiiiiiiiiiwiiiiSiiiriiiiiiiilr 
*m aleo^olio solution of alokol ottlortdiQ tioxatisrdrato 
(0,S9 gts In 10 s i alooUol) was slowly eMSdad to an ejceess of 
sntoratod tlgand solution. \ bluo solid prodoot was prooij^itated 
Ifflnodlately^* It mm flltorod aftar tn^nty foaf tionrs <Mid washed 
^tti alcohol ana otfier ond driod in ia» oven at 5<HS0*C» 
Dlolilorobls (Indasolo) Pallftdlu«(il) /*i»d(ln«>«Cl^ 
^mmmmm mm nm \\i\\mimmmmmMmmm^mmMmmiitmmmmmmMmmmmmmmmmmmi\m^m \\tnm 
Ttiln fallow ooisplox ^n» also ^ropnrad In tiia Mannar 
daaerlbad abova bf tbo addition of i gm paltadlua oiilorida in 
500 ni of wAtar to i,34 pi of indaxola In iild nl aloonol* aara 
tba aalltl appaarad aftar a faw ainntaa In tlia eold solution* 
mbrono trla (indaiola) f>alladiu«(IX) /"pdClaaJ^Br^J 
fliaa A solution of 1,3 ga ^^^^'^^ ^^ ^^^ "* vatar was 
addad to 1*89 gn of indasola in SO al of alaonal la a l i4 nol.ir 
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rfttloy a 3r«llo« eoloured solid iipp@Ar«<l iMOKidlatolj uliit^ vat 
ttinti 4l|[«9t«d on a water bath for aa hour. It w&m tsolatedf 
washed thorocishtjr with watari atoobot and ettter and titan drtad 
tn an <nr«a at 90^C, It ootatd oot lia n^orystaltiaed dua to Its 
tnsolttbllltr in usual (solvents, 
Oyalftto trt» (Indagole) PalladttwiClI) £'v^^iln9)QC^0^ 
iUi aleoliollo aolatloo of the llgand vaa added to aa aqueous 
solution of patladian oaratoto la a 2il ooleor ratio^ alioraapoa a 
light groaa solid was ohtnlnod aftor rofluxlog* fiie solid was 
tsolatad and dried ns usual. 
Tatra cftloro bis (iadagole) Platlniiai(IV)/>t(lB«)gCl|^ 
M alootiolio solution of ttio llgmid was added to ttta aotal 
oblorlde sototlon In a 3il urolar ratio* A ureaa ootoured solid 
apfieared at ones wbiob was isolatedt wished and dried in tbe 
wweittsr data! ted above* 
TrI abloro trie (indasole) ruthenlan<lII)/*Hu(ltt«)gCl^ 
Aa aleoholio solution of iadasole (i*3S fit in 90 wl aleohol) 
was added to ralbenioa triobloride trltiydrate ( i f« in T8 at 
aleobel)* 8 al of byJrooblario aeid was also added to tbe UnCl^  
51 
soliitioa* ftie resalting «i«ttir« was r«fliuti<l tor d«7 hours 
^Qn tHe ootottr of the solation oiiangod froii rod to doep grooa* 
It was oonoontrotod to half of the original voltiao aaa thsti 
evtrootod with water* Tho blaolc BQH& ooaplex so for«od was 
thorott,(|hly washed with wator to reoove the aoid aad than with 
ato<mot m4 %thmr and dried in an ovoa at dO C« 
Trtehloro trts (iadasola) rbodiaiB(IlI) ^iai(Ia«)3CI^J^ 
An alooholio solation of iHoditia triohtorida ( i ga ia 
?3 fsl of alcohol) was oddod to tho llgmid solotioa (i«d3 ^ ia 
30 (•!) in tha it3 «iolar ratio« 5 al of hfdroohlario aoid was also 
addad to the si^awe solation* ilftar haattng tha solation on a 
water bath for a to 3 hoarSf a yatlow solid wis obtainad* the 
oom^lax wM t h ^ isolatad and driad ia tha S£«o aanaar as naatiooed 
for tha ruthaoiuw oooi^lax* 
Triohloro tr ls (indaaola) ir id inai l l l ) /"lrCla»)-Gl*jr 
i i i i i i i i i i m 1 iiiii i[ I • mmmmmmmmmmmmSm 
This tight yallow aolotirad oowplex was obtainad bf tha 
sawft furooadura tm dasoribad ediava for ruthaaiu«(lll) ooafilax by 
adding aa aqoaoos soluti<m of irldiun triohlorida (0*8 gpi ia 
80 al watar) to tha ligaad aolutioa (0.893 g« in 30 al aloohol). 
In this aaia tha solid oppaarad idlthaut raflaxiog tha solution. 
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K«iititt9 moA Pttetts«l0!i 
fh9 iaial3Ptto«it r«»tiltf of tli« nottptesmSf oad ttieir 
oolottr and neltltig c^olntA tare glVM In f«l»l« I * 1%i« ei^erA^* 
iieiitiil resoltft ar« tn K<><>^  figr««noiif »it& tbe tlidorottoal vatuta* 
A Saoarat fox^o^ta ^ ( ^ 2 ^ ) ^ ^ i * augcaatad for a l l ttia oa^^lazaa 
uDera 51 • oiolcalClI)* palladiuis(II)» plat lai ia( IVU riiltiaaittiii(ttX)t 
rhodt0^(111) and lr l<l l i ia( I IX)t I* • ludaaoie ana J£ • Ol*tdr* ana 
0.0*« Alt Itio eoiploxaa aro ooloarad m,<k at able at rooa toa* 
fiarotura* ttiegr ahoir rat&ar !ilgtt noltftag point or daooii^ositloa 
toffiiaratur»« 1%a ooaplexaa arn ganaralljr loaotiriyla i a a»uml 
organio aolvaiita exeeptiog itltrol>anaaiia and di«att i / l aolfoxlda 
in abicti only a fav aro aotutila* ftio o<»idaotanea data (fabia XIX) 
in aitrat^aoaana tadieata tba ooa^laxaa axasiioed to ba aon«» 
eteotrotytaa. tn 1>SQ saodiiKi* tHongli tlie eondaotaaaaa ara 
atightly hiftiart tHaaa arof not aa nigti aa raqjuirad for a i t i 
alaetrolyta axaapt ia tba oaaa of ili(lns)^Cl2* fba aoXar aoa-
dtiotttnoa of tbia aoaplajc aorraai>oad8 to tliat of a t i l alaotrolyta* 
honairart otHar raaatta do not aupport i t * rraanaalitjr tlUa i a 
dita to tHa part ia l aatoatitotioa of tha anion Hr tlia aoivaat 
Molaaulaa am haa ¥aan faaad ia tlia aaaa of i«l>aoafl-a<-f»)iaarl 
baaalnldasola aaim»laxaa • IHa raaalta of nagaatia aomat aad 
raflaataaaa aiMiatra mtm givaa i a fabia i lX aad !¥• 
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Iii<Sa«ol« ( H I ) tiftii tb« foltowini l»«iiMaoi<l •trtii»tiir«« 
I t hiMi two pOfftiUlo «<»«r(liBatioii sit«« i r l t * i tli« prri^lf l 3 ^ 
Mid pfrrolt^ ^HEI fittrog«n aCott to ttic tt&l««ote» 
{Ml) 
In ord®r to find out ttio eoordlii»tlaa «i to and t&a aoordi* 
natloo of t)ia ant^ii to natal imk^ tba tofrorad apaotra of t^a 
llgwtd and tita aoai>laicaa iiara ti99n atndlad la tbe raglon 
4(|{K>«300 on • The fra<|ttanoia8 of toiiortftiiBa i a atraotara 
atooidatton liara l»aaa r^or tad (fabla I t aad V)» 
flia I » tipaatraa of lodaaola l a SBr aliova a atroag ap l l t 
hema <T«iDla XI) at 9tfB owT* aad 9iS0 ««*"* afiteli liaa liaaa aaaliaad 
to tba ff«i! atratohlag fraqaaaagr* Thla vatua of tlia li-ii atratahlag 
fraqaaaajr miat ba dita to aa lataaslva ^drogaa i>oadlai l a t&a 
aolid atata* THa apaetron of ladaaola l a aniorofor* aolutlon 
aliava a atrong iiaad at 34S0 ea*^ aa raportad by a*dalllir«a « 
•ad I t la» tbarafora aaaeladad* tbat tlia baad at 34gO mT^ l a 
daa to tba fw— lf«li gi««i|» aad a l l fartbar ooaparlaoaa b«ra baaa 
•ada fraa tbla f r a ^ a a ^ « Yba raaga aJipaatad for GmH atrateblag 
baad la tba wmm at tbat for c^ C graa^. I t l a aat poaalbla ta 
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^•tiiis«d.i!i 1i«t«««is tilt 0«0 and Con •trstoiiiiic fr«qit«iioi«» 
ovpetttatty In li»t«roQrolio to«a«ii« <l«rivat|if«»« A strmig band 
bttt I t ntftht a« irotl !>• dvm to tli« CaC absorption* 
In a l l tHe aetal oosi^levaaf ttio ^-fl otratotilag fro t^teaogp 
(Tabta t t> tiaa boon fooiid i n tba ranga 3180*0390 em aHlotk la 
oagatlvalr afklftad froa ttie !I«€I fra^anoj^ of tito Uraa unhydrogen 
"•1 boadad llgaiul at 3490 aa • fbla anggaata tba lorolvaaaat of tba 
pftmle (^!iB) nitfogaa I n aaoraiaatlon ratbar tban of tba pjrrldjrl 
tiltrogan ( ^ ) aa tbara l a no oTldaaaa of tba loaarlog of tba £i«4i 
fra<ia«no|' daa to Intaf^nolaeuiar Sijfdrogan bonding* A atroag boftd 
at 1307 m In tba llgand baa baan ^uialgnad to tba G«3l atratebing 
fragaeaor (fobia I I ) * fhia baad la not algnlflaontljr alilftad 
attbongb la aoaa oaaaa ^ a r a l a a vary aaal l ab l f t ableb l a aaarljr 
of tba ordar of tba ^oaraagr of tba Inatmaaat* In tba follaving 
paragrafib tba atraotora of Indlvldaal eoa^laxaa v l l l h9 Oiaaaaaad* 
Soaa J«I(I I) aoai^laxaa eontalnlag oaly two aolaaalaa of 
ladaso|« barlag tba ganaral foravta f l K l a s ) , ' ^ {% • Cl* , i i r% 
m^p so^ oad sen'**) vara praparad and atudlad froa oar labaratarr • 
Kfbaa an amaaa af tb« llgaad l a naadf I t faraa a aav eaaiilaa af 
tba typa f l ( iaa)^0l2» fb ia aoaiilajr baa a aagaatta aoaaat iralaa 
a f f * ^ * ' ^*^'* «**gf«*^^>*t t^ <^> ^1^* OA aatahadrai gaoaatry* 
59 
m i s gcoavtrr i * fartli«r •upf>ort*a by tUm ligmd f t« ta r«fl«e' 
tfinoo «q>«etroai «liieti «lu>«« tntenao aticorpUcni Imiidt at i3,StO en - i 
ir 
- t «ai4 ntso two ndtfltlonal iraaic binds at iS , ItO tuid 30^830 o« *t 
irtileli a«)r bo doe to tbe spin forliiddeii transition* fbo of feet of 
t«iii>eratfir« l a verr interaatlng I n the oaao of tbla oo^ptax* I t 
1« atabte vpto lOO^C but at a teaporattire of 140% witnifi 3 ^ 
tioiira t!to bltta fotn l a oliaiiso4 to a graoa oa« tiairleig t&e oon^ i^oal* 
t lon N l ( l i i s ) .C I . vteioti l a altallar to ttta l i a oonj^lex daaorlbea 
aarller^'^* Four of tho eoorainatloQ altea ( M I I > to tlia ootO"» 
!ia<lrat ^Kfns^^Clg aro praauaabtsr ooouplad bjr ttia four inaasola 
ftolaooloa bondad via the pyrrolo nltrogeo f o r n i x a 8«|tiare oroaad 
tbe nloket loit and the two tiolo(oo lona l i e ^^wre .lad batow the 
pilane* A aladLtar atraotitra baa boon ooaflroad orrstatlogrsiibl* 
eall)r for tba imAlofoifS pjrraeole ooaplexf Mil^m^^X^^Pn • pyraaolo 
and X • ci"", Br"*>« 
I .tin, » \ 
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i>d{iii«)gCia 
f!i« a«||ii«tie KosflBt val i i * for tuts ooi^Ux i » iiiitg«9ttir« 
of n diMmgaotto tooliaviottr» Tko olootronlo •pftointfli oiioivo am 
inteiifio oliargo trimsfer bimG at atfdSO em vtilete «ii^ i»e duo to 
tiio li <^ '-x* *i or l« -—^ M tr«»»lt loa or tlio llgaoid liissidi, 
In ilie eaco of PdCtns^^Br^ mid S»d(tiia>^0jjjO^ oonploxoOf « 
trldonol blji^readldal gooitetrsr fa suggeatod bf tlie ep^oraiioo of 
txmida at dt»330 and 33«0eo eaT^ i n r»d<Ias)^rn and a« 3t«3}IOf 
33t3^0 aad lf,OO0 o»*^ to milani^Q^^* S&istlar alriiottira Haa 
also tsoaa propo^ad W Bma%9 for ooaplaxaa Having tba gaaoral 
f(»»irola f»d("?(i|AS)f > (y • t • CJl^tar*,!*" or SCi and MA^ » ^ • 
dlfifiai^l aralfiophaayl arslaa vbtob t t a fairaUc^atata Ugaad) 
oa t^a Daala of tha i^paaraaoa of liaada batvaaa iSyOao «i*"^ 
and S^fOoa mt* ^aipaetla laoaaat iralitaa aaggaat a dlaagaatio 
tketiariour for Pd(tna)^0r2| and a faatila ^araMigaattaa (^^|)«t«Oi B*>i*) 
l a l»d(Iaa)gCj|^^« f i i la anall aiaoanl of raaidaal ^araaagaaUaa 
mt^ Ira daa to ttea taaparatara lada^aadaat ooolrtlitttioa^^* 
l a Vditnm)^Cji^t t t la d t f f loo l t to dtatlagolatt ttia toaada 
of Mdaatata oxatata groop froa tlia oTarlappiag ligaad baadai 
hoaavar» tha baada at tdts a« ( l i ja ) t t%IO aa ( a ) aad 
IMS aa (b^a) liara baaa aaalgaad to a btdaatata oxalata gra^^« 
62 
fhtii I * «»• t« tUtt lowiriBft of tiMi vfMMitrr fr«» v^ t» G^ M 
hft« t»««ii iRSifvalftd bir inttiltft®^* fli« following otriiotftro ( H V ) 
Hfto lioon proi^otod for M{t&m\^Q^^^ eo«|^loxto« 
Cxtv) 
TO obtttia furtHor InforaaUoa rogoraiag the otrooohoialsirjr 
of tHo ooiiiplex« low froqiiioikoy iofrarod oiioetjnta tiao tooon rooor^4« 
ThiR tootmtqiio to voir Holpfkil i n dotorolaiag tbo varlotia a t l a l * 
ligaod vlt>roUfm«« ta niitnm)^Gl^ 6oa^Us» two baado At 930 ea**^ 
ona S4a en**^ (TaftU V) Hovo 1>ooa «Mitgiso<i to i n * AI-^ otrototiiag 
froifttonor. lo Oii(»)^Xj| (vlioro it « SoaaiMldcsolo aad i; • Ol*^ 
Br'*)^' ofitf OHO ^imA at 188 eii''^ for tlio oiiloro ooiplox «^ fit 
180 «M*^ for tbo tiroao eoaiplox Um boon ooslgiMd to Urn M«x 
•trotolitng fro^t i ior* flioroforo, l a Mi(Ifis)^Cl2 ooi^plox ol«o» 
tho ^-Cl otroteiili i i fro^oaor ^ot i ld too aroitiid 300 ««**^ md ooald 
not bo •••tgaod oinoo i t to bogrond tbo rango of oar onootropbo* 
toaotor* 
G"^  d 
f«o hmA* ftt 87S ma 360 ea*^ ( ful i t* V) In paCliis),^^^ 
and oittjr «a* utrotig liana at 9 ia em in P i l t l a t l ^ r ^ it«r« ii««a 
f»8!t<l« T^9 )»«iiidf at 5T9>«5SS oa Has ti9«a <^di§a»<l «» tti« ^«^ 
•trt toblng fr«ipeii6r» 
IiCQrtOfi^  tia* reporlftd t«o d l t f^ r t i i l trpem of tttaa»rs 
for tho •tftmrm plmar pmltm&ivm{t%} emplnM$ fA{^^)J^^2^*^^''^^^ 
<Hi tb® cTMRMitfT Of tbo laolooalot ttio oi9 t»oiiitr belongit to C^ 
sffltnotrft vliowiiig botb t^mmtrle «td «iitl ffjraaotrto ri i -Cl otrototiliiii 
vibratl(m«t n^tlo tbo Irons ftooaer bolooga to ttm D ^ ojPiMiotrjr 
and aiiovs oatr tlie anttojnuiotrio otrotohlag fro^pumojr, Sio&larljr 
also in tbd ooao of Pd(I::is>^0t2 (i^oro I.is « iaidasoto) one 
bond for th« traoio i«o»«r and t«o bands for tba oio iaonor bara 
bean observad in ib is region and anaignad to .4«0l atratobing 
frar>QH»noy» ^n tbe baaia of i^ova oonaidaratioost i t ia raaaooaiila 
to aaeiga tba band at 300 on to ba tba aatiayoaatrio ^Mil 
atratobing fraQoanoy anigasting tba ooaplax iWf) to ba a^iiara 
planar birring tbe tvo balogan iona in transpoaition to aaab otbar* 
fba * Anion affaot* on tbe M«ei atratobing fraQnenoy i*e« mk iaeraaaa 
in tbia frec^anay vi tb tba daaraaeing alaotronegativity of tba 
anifiOf ri^ortad i n tba eiwia of aopiwrClI) oo 
«aa not (rtisiarved in pattadimi( I I ) eoo^laxaa. 
AT 
ani<)a* reported i n tbe eaaa of aoppar(I I) oonpiex of iadasoiea % 
64 
(«?) 
ftm 9t{XV} eoapNvf Ptitam)JJ%^ ! • tflMi«cii«tl« and 
tti« •tfi«troale •p«etra« in «bt«li baads (f«^l« I I I ) m% 30«900 SM*^ 
ii«r« %••» «%t«rv«dft I t I t r««»<Hiai>l« to propos* • •tr<aotttr« 
( W I ) for rt(Ittii)gQl^ kwrtiit %m lii<l«a»l« •»t«ottl«9 to traa* 
pevltlen to •Mh •tk«r« 
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(jari) 
In tlie iiitlie»tf}i3 omapl^wstft of iaidosole md pyrasolot 
the |»r«««iie0 of otiloro rat&enatu anioB eaa of tHo pjrrciioltoai amd 
Isddasolttia eatioit9 tiave ti««a d^t«ofed apeetr(^fiotoaotrlottlly *• 
lloif«nriir« in ttio indaxoto oo^lex of ruthmxiami, Hie fomati<»ei of 
olitoro mtlioiiato mdmk and liidit3oUiy»a eatloii wtm tiot ob««irved» 
nn tHo imtis of noi^etto aoaeat and oloolroii&o upootmn 
(fftlilo I I I msOi I V ) , M ooti^«<lr«l gooaotrr ^«s )>o»ii snggottod 
for anClnttlgOt^ «Ml iift(Iii«)g(;i^ onlooolos* lo tto« eloetroaio 
(tpootrutt of Uio a u d i t ) oonplttx, tla(tiis)^Cl^ • bond at a0»330 o«' • i 
liaa Hoan aattfRatf to * A ^ 4"— %«jj^  traooitioa* 
In tHo oaao of i l i ( I t ts ) ,C l , throo l>aa<St (faUlo I I I ) at 
85.000 o « - * r * f ^ 4 r - * A ^ | I t . iTO o«-*/"*t4g ^ ^ S ^ • • « 
at 14«tt0 • • " V ^ i g ^ ~ *^ t t -7 * • ' • * • • * a*»awod ta tHa 
•laetroii le apoatma* 
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l i t* • i9«ri iMntAl Taloo of tli« aagiiotlfit «owutt» of 
are irorr wooft tiiglior tbon prodlotoi t^^orotioalty for l^ « i ^ 
ono ttnpiilroa «I«oir<Hi and for fHi vttt i oo tmpiilrod oloetrotto in 
Iho tow opia 9t«to» I t Is osauMd tuat ttio l ig« id f lota oromtd 
ttio aetol lo» to OIMSII a» to mtke tbe opitt froo otato oo eloto to 
thu wpin pnlve^ otato ttiot a tfioraadl oqittiU&ritifi oxioto botoooa 
t&o »pim froo and opia palrod ototoo* A higher irailiio of wMiaotie 
fsoiaeat tiao also ^ e a roporto4 for tiio a o ( I I I ) ooaplex« itoCl^ 
(ASPh»).(o,4SI%0r • hem tesiporaturo aagaatlo oonoat oeaaitroaoato 
emt4 not bo doao duo to laolc of fao l l i t ioo* 
flie prooonoo of t«o baado la tbo diffusod roflootoaoo 
apootrofi of ttia ataaaipotio I r ( I I t ) eos^loxt t rC laa)^^^ at 
33,000 o«"* (^fg 4— ^A| ) oad 15,630 oa"* ( ^ f ^ « — - h^ J 
otipporto ao ootidiodral geoaetrr* Slatltar hmtAm lioro also booa 
obsorvod la tbo oaio of obloro bio (t»3,4<»tbladlaoolo**i«tbloiato-
100 
9««!rt8o)lrldli i»{IXI| and havo booa attrtbatod to tbo t raa t l t loa 
l a aotat bavlag aa ootObodrol ligaad f io ld aroaad i too l f * 
fmile tbo \\Gl^ or ^tx i^^ . trpo of ooaplonoa ooa oxlot 
l a tbo Ola aad traao forna l a addltloa to tbo poaolb l l l t / of 
tbolr oitf i lbltlai i^ t lea l laoaortaa, tbo ^^^ (^ * C^ t^ B'***! 
* 
h • aooodoatato ligaad) trpo of boxaooordlaatod ooitploaoa aro 
oapablo of oilkibitiag aa aaaaaal kiad of iaoaoriaa l a oMob tbo 
too forao aro kaooa aa tbo aor aad fa* laoaaro* Ybi* «aa aboott 
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in a nitaiitr of eoapUx** of rath«itlit«« r^otfttuit t r id l iM m>4 
08«tti« iiJh«r« t!i« lif«ii<l h m Mono ( t « r t l a r r «r»ta«) «atf W>AO 
two forms arm •Hovii ftAlaVf iili«r« ihm f l l l«<t etr«l«» r«pr«*«at 
0 
^ 
.© 
o 0 0 
^0 
0 
fsur tffOMor 
); <?i.Sg)«^(t) )J(M-X3)«j(a^ 
o 
D fue l«oa«r 
Cwn) 
0 
0^ 
R<H»'**«<*tAtio« Of tho aotAl«liiilogoii otrototiiag iMdoo for 
•or mtd tm {miJUj,} 
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ttiA tlgaiidl iioltoatet and tbt optm (m*» r«9)r«««iit th9 lialogva 
•tcMM eoor<lio«t«a eetfldnoilrallr* i n * si«rl4oiilal or lti» aar tcoaar 
! • tlia oat tB iHiob tlis haiogsB atoMi ara i n poaitioaa iy3»6 and 
70 
tlia Faotat or tHa fao taotior haa tl iair dalogaa in poaiUoaa l t2 td • 
fHaaa ooafigvrati0119 hme ttaaa atadied aad aatabllatiod bf i»r« 
Sfieotrat ^ * ana protoa •^•* ead P B»a*r« spootroaeopto 
atiidloa » dtpola sioaaat siaoaiiriya»Mita ' • * " • ^n^ ;$«Hr09r povdar 
photogr^lia*^^****® ta tlio eaao of dlatiort aalpiiid©^***^^, dlallorl 
tal<»>id«'^ ^ a o d a r U a i T pnoapHloa) aad i«oao(tarU«iT ara taa) ' ' ' ' 
ec^laxaa of rothaaluSf itio^ttatt end tr idtast 
ftm lov frofpaaor i«r« speotro of Itia two aorioa of 
eos^laxaa ora eiQ>eotad to t>a ^ I t a dtat laot oad tiare t»aaa 
evplataed oa tlia tiaata of tlia i^ptioatioa of group ttiaorr* I t 
ta aaggattad tHat thraa aor«i l «odaa (aa^ aad to^) ia i romag aatal^ 
tiatogta atratoHftng vould t»e oarpaoted to ba i « r , aietivo for ttia 
aar laoaara baloaglng to tbo C ^ ay^satiy abaraaa ooly t«o auah 
ttodaa iu^ aad a) ara ax^aotod for tba fao iaoaar baloaging to tlia 
Ojiy group* Hoaavart I t baa baaa obaarvad^^^ tbat altbaogb tba 
rbodtttB mnr iaoaara gaaaratlr aoafira to tba pradiotad anabar 
of «b<-Cl atratahlag vlbratloaai tba tr ldtua-aar taoaarat bava 
two ratber tbaa tba axpaetad tbraa baada* Tbta baa baaa a t t r t * 
bntad to aaetdaatal dagaaaraajr of two of tba aoraal aodaa* fbutf 
attbougb ta tba aaaa of tba tr tdtaa aoiqiottada I t la oftaa aot 
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90t«lbt« to dl«tliiitil«lt l>9t«««ii mr m€ im ItOMirt on tiM hmtim 
of tli« nMft«r of t«r* poako oorr««poiidtitg to i^ti2«li«log«a 
fitrototiliii vtbrotlo&o, tito p««Sit fmm& for o»eh vibratleao of 
ttio WBt looaom oeetir «t 20-30 on litolier fro^^ i^oy thaa tliooo 
of the oorroopoadtiig foo laoaar % 
ttio»« ooaoldorottofio leaa no to sttgiofit tHat only tbo 
fiior atrootnro (Will) to foraotf in tiio oooo of aiiClfis)^Otgt 
nhCtoe^ gCl^  «ad Ir{I««>gGt^ eoo^loxoo la oiiAoli t&roo boiido at 
940» nu and 390 eo"^ for Hii(Ias)3Cl3t 9ftO« 89S one! aS9 ea*^ 
for {!li(Xtis)g01^ Mid m% a33 fittd 380 o»*^ for tr(tiis)^ai^ «»oiiii«« 
to 'J->CI otrotolitn^ aotioo ure ot>9orrod (fal»Io V)« It io aloo 
tiotovortby t&ftt i s t&o 0000 of Irldioa ooitq^ los turoo ttonno oro 
obsorvod atttiooiii mt will lio disofHioo^ lotor to otiior ooaptowio 
of iriditot tlko wmr fons bos only tiro boodo* ftio proooat dota 
only givo oa ta^toottcm of ttio poootblo otmotoro tmt fortHor 
worlc to aoooooofy to got ooaotaoivo ortdoaoo rogardiog tHo uor 
oad fao otraot^o fros X'^mr pom^r ptiotograpHy protoa n«««r. 
tpoetroooi^y aad dif»oto a^ saoat noaoaroaoata* 
/" i^Ml lUf »k(ni) aad Ir (III^ 
(Xirill) 
'2 
72. 
9«<i^ltroia(!««ate cifid 6*Mltroladftsol0 «(NI^loves 
9«^ltroifidiisole (!Cooli«*tlg(lt}» @*p« 179^C and d««iitro 
rtithealiiadlT) elitoride triW&TAtB (Jotmsoa laltbey CUoiiiioats 
Mni ted) andi fftoditim{IIt) eHIorid® and irlditua^ltjll olilort^e 
(H;oo*i«ligtit) were actod «» aaeb* 
t>reipflr«ttr>o of S'HaittrQlintttgole coiaiilexogi 
A fiolutloii of i gm of palladlaa o&;lori4le in SOO &l of 
Aleohol van ndfdaii to 1,34 ga of ttto Hgtsn^ to iJO isit of cilooboly 
itifierotiDOii a jraltow aolld appearotf iaoadiataly* the ooa|>lex was 
diseetea on a water bntft for 3 tioure mid ttien f i l te red aad waalied 
with water* aloohol and otHer and dried i a an o^ea at m'^O, 
ntbroaobia (a^aitroiadagole) l*aHaditt«(tt)/^Pd(g»?iIa«)^Br^ 
Thte eofl^ilax wae prepared by tlie *mm proaedure aa 
de4iortt)«(f for the ofiloro aofl^oitad ttf addiog aqueoaa solution of 
7o o 
f.ptfnr^ ( i«8 g« in 90 ml wat«r) to tfiie t lgMa <1 gp la 79 a l 
Alo<A<tl} solutton* 
oaralatobtg (g*oitroloaaaiole) i>allaaitt«(lI>/"p<l(S*attini)gCj^u^ 
Aa alooholla soluttott of the llciUBd was aixad witti an 
acpieoQ^ sototion of pattaaiciii oi^tata tn a a t i fiiotar ra t io BII4 
iref1iiar«<l for @<»7 ttottrs i^ oraai^ >ofi a aturliy jraiow solid was obtainedi* 
I t was i«otato<l m& ilrted in ^ a timtal awaar* 
fa t ra a'lloro M s (S-oitroiodaieol©) Platta«a<lV)/*i»t(3-Jlnal3Cl.J(r 
THia 3fallow solid was preptaroA in tha sisi® aonner am ttia 
t»ro9o oonpleXf l»3r adding an ateoliolio solulicm of ol i lor(^lot iaia 
aeic! ( 1 §11 in iS oil alcoUol) to ttia ligaad sotttti<m {\i,96 gsi in 
139 »1 aleoaol) in i t 3 ra t io . 
Triahloro t r i s (9*Bitroinaanola> « i th»niua( l l l ) / "m(3*»Mln«)3Cl^ 
4n atooholio solotioa of 9«iiitroinaatole (1*94 ^a in 79 a l 
aleoliol) was atftfatf to mtHaaiiM trieblorida tritijrdrato (a»7 ga i n 
90 at of alQOhol) in a 3 i i aalar ra t io . 9 a l of iirdrociilorio aoid 
was Also ntfdsd to tlrn ftaCI^ saltition. nmf was no i^parant 
raaotlon at f i r s t bat a solid appsarad uliaa tlie aiatture was iiaatad 
•nd reHu9m^ to ftalf of i t s wataaa. fHa blaot solid was tHorongiily 
washed with alaoiiol sad stUar and drlad at 9a*C« 
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friotitor»»trl» ( it ittrouaa«ol») th<>m.umiin)jC^h{9^tnmi^Cl^ 
m ateotiollo voltitloti of 8«4it trottt(li«ol« <t*99 &» i s 90 lal 
iiloo)iot> wmt «1«#<I «it!i rltodiittt trlotitortds •olution (a,7 ga in 
78 al alooftot 1014 8 mt of hjraroontorio aol<l) in « 3it oolar riitl<»» 
The B&luHom mt9 r^&uo&d to Dalf i t« tmlli and w«fl ail(E»ws<l to stattd 
for m tmf liaor«« ntuiii Q irelloii solid vaa o&tatfied* It «&9 isQlat9<l 
and dried In tHe aanaer d«9orib«d obova* 
frlotiloro t r i g (a*«Htrotada«»ie> iridtumCltP/^lrCs^aiiiaygCl^J' 
ft}l9 foltov oai^loji: m&Q |>rop&red ia %h& wtum mmm@r as 
tho ruttieiiiasi ooeplox bi' £^dlag eai aloonolio solution of t&a ligana 
(t«6d ga la 18<i at atoo!iol) to Iridic^ trtoaioride soiutioa ( i gn 
In 05 at ateoHot). Tloro ttie solid was otitaiaed aftsr addiag about 
to tat of hydroetitorio aold* 
f^rooarattoa of 6«wt troladasots coiBiloarss 
mehtorobis (8HBltroind«goU) yttlladiaHiClI)/*Pd(d*^tas)3Ci^ 
Aa ateotiotio solutioa of th« ligaad (i»94 ga ia 89a at 
atoohoti tMS addad to aa aqaaotia salatioa of tb« aatal eblorido 
(I ga la sm al vatar)« fha rallov solid atiiob 4^ ppsarad ataaeo 
was digastod oa a aatar batb for aa liaur. It was tbea tborougbly 
washad with watsr, alaebol aad atbar aad drisd ia iraouo • 
7 rr 
1 M — — I I l l I II I II mmmmtmmmmuammmmmmimmmmmmKmmimmmmmmmHmmmmmmmimmtfmmmtmimmm\mHmmm*iiMmmti^^ 
mwiiiii nil I • I l l Miiiiiiniiniiwiiiiim • • • i n riiiiiiii mimmmmmmmmmmmmmmmmminmtimmmmmimmimmmmmm i l l ffiim'^ i'l 
fbese oonpteates iror« proparvd to tfiie sfise ttumiir «• 
degertbedi above* tn t{i<s i^ro^o oooiiildx^ the •olid «|i{»eiir«d aft«r 
(Uge«ttng the renetlon eiljstar^ for an {t<»ir IBMI& 10 tii0 oaao ot 
tlio Qxalsto eoi]fil«x tHe moU4 a^eorod iifi«r reflttsing tho aolatioa 
for ^omt «9<r«ti hoarfli* 
f«tra«til<»ra MM (Q^itroia^&mt^) i'%mittu&itV)jCmi&'^tam}j:i^ 
mill I I Ill iiiii iiiiiM imiii I »iiiiiiinii«iinnOiw—n—iiiKiiiii ii mm ii< m iiiii tiiiiii i iir ii • iWi m M B u m 
111 atooliotto soittlioa of ishloro{»latlQti} ao&<t wem addod to 
d<«fittrol{i0ftsolo solaUoa in A i t 0 taotar r a l t o , ti^arettpoii a aolid 
^piiar«di tuoMidtati'tr. f&o ttoa^leM was dtlgoatea for im teour aad 
tlian filteradi nna wmiiisiS wltib alooHolf otiuir m<k driad in m 
ovaii ft! m%m 
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fi» luiatjrt&oat rosaltft* eoioiir itad otl t l i tg potato of th^ 
eomnlGX9» mte giireii I n TaHle V I * ftie Ai^Qrla^tol r«o«ittft artt 
In good agfoottsnt «l t i i tbo tlioorotloal Talueo* 411 tuo ooa^lo»ia 
ere of «io tjrpo ' * / * * » a . , ^ X j ^ tftoro l# • S«4iltrolitdosoio, 6«aj|«ro 
tadaKOlof I • Ct*« tir* and O^^ J|t ^ « patla<ltiM(II)» platltitia(lir)|) 
rtit!iaiii»m(tlt)» rfsodtnaCni) 9n<t l r ld i t» t ( I IX ) * M l tti« oos^tojcaa 
afo ootoorod i^d statilo at room taqporatore oad i^poar to lie 
ctoaoi^Hlo to oataro* Th%B% oould not l»o raoiryatalUsad oviag to 
tb^r ia«ola! ) l l i t r l a oanal orgaaio #olronta« ^Jolar ooaOtaotiiiiioa 
of tha eoAf^laxaa In tit tro^onaoaa ooold 1»& dotamtaed oaljr ta lUie 
eeae of a fav ooa^loxaa ( fable I I ) aa tDa reat of the eos^ouada 
are tnaoltHila to t M a aolveat* 1%ia «olar ooodaotanoa 4eta 
ln«itoate then to be aoa-eleotroljrtaa* l a MSO oadtitity iio«airar» 
tfia aoaihtataiMiat w^ litsbar tliaa ta ottrotieaKaaa* l a tn» «aaa of 
otiiar ooaplaxaa ateo tba ooatfaotaaoea are ratlter titghar to l l^o 
bat are lower tkan i^at ta axi^atad for t t t oleetroljrtea* fbta 
mw be dae to a par t ia l aabatttattoa of tlie aatoa by tbe aolveat 
aoleoolea m^ the eo^plexea are regarded aa belag eovaleat ta 
oatttre» Tlie reaalta of aefaette aoiieat aad refleotaaae apeatra 
are reported ta (Table n i r aad i x ) * 
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9«9(itroiii4as«l* iMX) %aM tot tbr«» «04ir4taattoii s i t * * 
via. tli« pyrrole i'^m) nttrogottf tb* prvteyl i^^) nitrofoiit 
aad tk« nttro gn»^ ('•^ ^^ g) atitoti oan 4t«a«l» a fa i r of oleetroat 
to ttio aotal ion* 
9*^ *9i trolii(laa» le 
t% t»« ttiomiorof of tntorest to aeo wdteD of tlioaa aitoa ia 
aoro aii8oei>tlt>l@ to eoordlaatlon tmd I f tHe Hgm^ bolinraa a» a 
eHHiodiotttata or a rsttltldeatato «ia* Par tHla pi»r|i08a» tlia iafroratf 
a{>®otra of tlio ooaptexaa W9r9 raoordad la ttia ration 40ad«»3ii«> o« * 
«Bd ttia Infiortiot fraipa^lao ratialrad for tbo atrtiatftra alool* 
datloit of tba aavly arotiiaalsad aoapotmaa art reportad fiiara* 
Tlia lafrarad a^ootnia of 9««iltroladasoto la iCSr aliova a 
atrcmt bi«ad (taUla V I I ) at 309d o**^ irililoli haa tooaa aaalg»ad to 
tlia t-n atratoHlat fra^aaajr* Ttila valoa la la aaeordaaaa vltti 
tha lltaratara Talaa of 3090 av • Tba apaatroa of 9«<iltro 
ladaaala la ahlorafara aboma a UMi at 8490 twT^* flila la Aia 
to tba faat tHat la aotatlaa ttia dlaaaaoalatloa of tHa Iqrdratatt 
iKHidad aalaaataa takaa plaaa laid tba !f«0 atratamag fra^aaar 
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dlf ftealt in pwtmnn of C«C •trttehing fr«qtt«fi<Qr tit tk« ««IMI 
r«gl<»if liOiV9V«r« fi l»«fii ftt i490 esT^ i * i^restisatily 4ae to tHe 
CM< strotohing fr«<|tt«iitty* TIMI ^HO^ tmfmmtri^ aiitS syMWfrlo 
stratehlng fr«qii«aoi«« i^fwar «t tl(3S oa**^  «iid t$€t nm r«i«» 
p«ettir«tF» Tii« li«i<l «t to as tti*'^ ti«s l>««fi aatigaod to tii« ritig 
vttiratlon, 
Gos l^oxos of palladtos(tt) mA ftatinoftClV) «tt6 e«ititro 
iudasolo {i«ro also booa otudlod lAtli a lilow to fladttig oat tfto 
•ffocit of oUango ta positloa of aitro groap ta tiie Hag trstoa 
oa ooordlaattoa aoA tHo gooaotiy of tbe ooa^loxoo* f&to iafrarod 
apoetra of d«4iltrolafiasot« aa<3 tlietr ooi^laxaa 9&r« rooordod la 
the raage 4000*200 ON aaa a oooqiafisoa aatfo* 
Tho IR fti>oetram of 6<<4iitroia(laaolo ia Wit ia ^oiy oiailar 
to tbat of a«Bltroindaaol« ^robabljr o«tag to tHo aaao ttoaor altaa 
avaltablo for ooonUanttoa altii tlio aotat too* 
««€!troiatfasolo 
(3PC) 
8 n 
Its tp«olnitt ffli9«» a mtrrnkg baad «t Stao ««**^  «Mtitt«4 
to til* !r«a •tretolkliif fr«qiioit«r <tf tli« Ugaatf* Yblt ir«lti« i« 
in aKr««nMt iiltd ttM v«ta» rvp r^tiNI earUor Sir 0*SttlUv«tt'^ for 
6««ltrotiid«s«le, Tli« 9p«otritii of diiitroiiiilasolo in oHleroforA 
obom a otroag 1>MI<I at 3490 ewT^ vlitoti liao boon Avolgiiod to ttto 
froo H'^  otrotolitiig froQOoaflr to tho aon hy^rmgwm lK»a<S«<l lifaail* 
All ooi^firiaoaa !iiir«« tiiwrofor«» %o»a dooo froii tin a M^ i  fra^ttdaor, 
Ylio l»aBd at 14d3 ««*^ la attrtbatablo to tlio C*^  atrataiiiat 
fra^oaof• tiia ^o^ aromotrlo aad aatiarwMtria atratablag 
fre(:^ottel«a saaa to oeaar «t 1930 aad 1398 aa"*^  raspaeUvaly aa4 
a band at 1630 aa**^  la aaalfaed to tiia ring fraqsaaaar* 
In all ttto ooo3>lovaa 9t O«ttltroladaaolo and d'^nltreladaaole* 
tbo ^«l! atratohlng fracpioaolaa (Yobla VII) tiara boaa obsarvad 
In tbo ranga 3410*3300 mT*"^ fbla sagatlva ablft la H<^  atrateblag 
fraq^ aa<qr abowa tbat tba prrrolo (^ ie ) altrogan la talilag yart 
la aoordlaatloa* Tba e«!l band la tbo aoaiilaxaa la aot ablftad 
•air ali^flaantly froa ita pealtloa* la ooaa at tba aoi^laimai 
tba altro groa» la aaggoatad to taba part la ooordlaatloa aa tba 
!f02 atratoblng fra i^oaaolaa w^ oaly allgbtly ablftad* praaaaabty 
daa to mat Indaotlva affaat* 
Pd(9-atla«)^0^0^ aad Pd(»*»iiiaa>^ C o^^  
la F4(S««IIaa)j|02t)4 aoai^Ux* tbowgb It la dlfflaalt ta 
dlatlagaiab tba baada of tba bldtatata oxalata graap ffoa tba 
9L^ 
84 
r«8ottitloa la tli« l*r» siiflAtra 1% emtta tt<»t I M ]ii»«»iiil«> t» fiikft 
not tii9 l»nid» of UdMitato oariil«fo uroa^ I » P&i^'-^tam) Ji^O^ 
OOfliplOJf* 
(IPX) 
P«lladttM(tI) IM* 6 « olootrooie «oiillgffr«UeB» lb* 4 
io» oomiloxoi aro goaorally sfiAro plaaart tuvolviiis tf«i^ iK^hri* 
4i««tt«ii of ttio Motftt lott «itd «r« 4i«i i^otte« flM mm^fttm 
mommt TAtiMa iistf otoetronto opootrAl ««t« aitgiosl fluit al t 
«ho pttttii4itiMi(IX) ooiiploxoo et tbo trpo F4(t»)2X2 (x • Cl'*» 8r* 
85 K 
dtiiiittiii«tlo mA •^« r« ^Iw^f ( n i » XM'^lXtlti «• tiiui • ! • • IN IM 
fii^HI«8t«^ liar rod««r la «fe9 ««•« of $«s«it«M»ttirl'»i*liifto^u^t}e^rl 
tyifiuioU^^* ni« #l«otr«alo tiNratrii of tli«*« ooapt«3i«9 oboii 
HaiKI aaxiM (Vent* IK) At $Utmo o»*^ in PtfCS^IIooygOt,, ot 
m«a36 oo** la P«(8«^a«)gpr2» «t 25,040 o»** i a r«(S-iiZtts)2030^» 
at Bt,mo naT^ la P4(d«L^OB)j|CI,, at aft^^O ^n"*^ ^o ^(d«eflas)g8r, 
tma at a!lt^40 o«*^ la fiai^^mam^^nr^. fliaaa baada a i r l>a ^ t to 
tlia n f—» I* or i« <•*«** » t r^a l t loa or llganil l^ i^ da* 
NO2 
(HJori) ( X * c i " or Br"*) 
Xa tlia far lafraratf apaotraa of tha paIladltttt(SI) 
aoaptoxoa tHa praaaaoa of tiro Haada (fakia X) at MS aad aT4 aa*^ 
la r<l(8«ifXaa}||0lj|t «« ^ao «i« 390 a«**^ la r4l(8«^aa)^r,» at 
aao, aao •wT^ l a ^ACa-^fXaal^cii, ma at aao, aoo aa**^ l a 
i»«(««iiftas)|^rj|iiave baaa aaa|gaa« to a ala atraatara tiavlag a C ^ 
86 
•jpfMAtiir* SiiAlftr «ltt s^«r« planar strvietfir* list alto li*«a 
nrltti a g^aral f a m l a ^l^i^Of^ «^ra h » agnfrnta or ln^^asala* 
^ l ttia M ( I I | ooiiplaxia of Siiltraladasota $^ d«iittro 
tadasot® (Vidilo 1> ^av a atroa$ %mA ta ttia ragtoa 4S0«9ia ««'*^ 
anion to saggwitod to ii« tiio niotal atlrogoa bai^* 
N02 
N 0 2 
Cioaiiy (xm mTt mT) 
fita *a&l<m of foot* oa tiia w<«a atratoblat fraqpiaaajr t«a* 
aa taoroaaa la ibla fraipoao^ iilt& tlio 4aaraaalag aiaotrmiaia* 
tlTltjr of tisa ttatoOf rafiortoll la tHa mmw of aoj^for ooi|^la« of 
laAaaalaa ' vaa aot oftaarvad la patladimiCSX^ oo«|»loJMa« 
87 
1»t(8«4Ttll«)«0t. «»« Pt(6«IIIiis)_Cl. 
•I f II 3. I , iiii 1 
Plftttittta(IV) K«ii«rall]r foran ootidi«<lral o«spliix«« ftavolving 
&*'9p hybrttflsatlofi* fli« plaUii iM(IV) e«i^l«x««» Pt(9«4ilaa)20l^ 
ana r t {«^o«>3Cl^ ar« aa^eted to tiar. mi eof«li««ral i«<i»«lry and 
tbav a dtaiiafn«t&o li&tkiartattr* faiir ooardlnattoa ai laa of ttia 
oetaHedrao (SXIV) aaaa to t»a ooon^tad \>f tlia foar otilorlde iona 
QfittiBe ttia two Qitros<ia attfeaa fro» t«^ tltftOfS* «Mioui>ylag tHa 
raaalntag t«o al ias la traa^i poalt lwi* l%ii« gaooatcy la farlhar 
aappartad W tHa appaarfyoea af t«a iiaatfa I n iha alaatroalo apeetrtus 
of Pt(S«!flaa)301^ aottplax 
30,300 » * * /'*'ftg<*a^>'C»g> '^-" *^ l *a i^ * -7 
NO 2 
N02 
(JPOtV) 
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low fr«qa9ner t«r» 8]»«otra« I * li«lpfttt i n dltUoftutsttiiit th« 
01.. m4 t raa . l«o».r.« f«o li<«id. ( f . t i i . %) «t 3S5 .«<i 340 « s * ' 
In Pt(«-?IIns)gGl^ ma iif 393 «ii<i 940 ea*^ la i*t(9«»lIas)^CI^ ttmra 
Ii««n obsorvsd* flH» (stlroag baad «t 840 «Hi bcw beaa «a»lca«4 to 
ttt« l^«M 8tr#t0!iioi freqaonoy* 
lot Oiatt at a l . bara raportad tba far l«r* apaetroa for 
tHa ooaptexaa af tb® type «t« «ad traaa Ft(!«)j|X^ (S • Ct% ar**! 
h m aoaaCtartiaiT pbosphtaa)aB4 aoao(tarttaxy a r a i a a ) ) . P»T traaa 
l i d QOs^leaaa tlia tiatagaa aaaaltiva aoiSaa aaoar aaar tbota of ttia 
ratatad (Pt IC^P* 9peotaa» ati l lat tl i«D (Pt-X) pattern for tbe 
eta eogi|»laaraa oovara a alda raaga <RMeis laoladiaa tbat of p (j^t^iC) 
•la bridgiag la <»^t(II) oot^lox* ftia traaa eo^plax aajr ba acmaldered 
to beloag to tba fioiat graap tl^^ mA tHa l*r« oottva aadot of 
vlbratioaa nr«V (l-i:^)ao (343-334 a«**)f 1) (M*.U^)a^tt (M8-139 aii"**)f 
1) («1-X^)att (189-18S a « * * ) | i ) (si-Uj|)aa ( t t» - l3T aa**) aatf 
2) <M*T^)a3tt C 198*199 aa*^)« Tba ala aon^taa: baloaga to tba poiat 
groap Cg^t for ablob D (!4<«X|) oaa ba rapraaaatad by 2a^ ^ ^ i ^ ^a 
aad V C^-'t'^) br a^ • b^* fba prasaat ilata i » * ba«aYar» laauff ia laat 
to abav a l l tba vlbratloaal wM^m «§ I t l a oat of tba raata of tba 
apaatrapbatoaatar aaa4l» iloaavart froa tba aval lob la tfata aa<l 
abara ooa«il4aratlaaa I t l a raa«aaai»la ta ai^aaa tba baatf at 
399 a«*** la Ft(6«4fIaa)3Ct^ awl at 39S aa*^ | a Pt(9^Xaa) ,Cl^ ta 
ba 4aa ta X) (Pt«>t^)aa otratablag fra^aaaoy. Da aoaparlag tba 
atratoblan fraqa«aor V (Pt-X^)aa l a tbata aoaplaaaa a l tb tbat l a 
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111 K i^^ tOl^  i It ! • foutt4 to b« ir«fy •lalt«rt aiisi^atiiig m tr«Eitt 
•trtieturei for tiiooe eoiaplosroo* flioro 1« s wiak thoaldor «t 
84S «•"* In Pt(9«^In»)jjCl^ ana at 3*t on*** la i»t(d*-^Inc)^Cl|.* 
"^Inilar aplittlng h&9 also baen obaarvod In ttia s^eotra or 
Pt 01^(^^*3)3 «md P* Cl^CAaCctg)^)**'*. Proaaiwibly tuit nay h% 
m9 to CI «• ^Cl IsotopQ splitting* ^ o naidvua apltttlng 
eatoctlate^ on ttie tieals of oooptata ttii»atl tatlon of Cii>y CI 
sbotitd he f ott*** for m band ana 9 o« for tiia a- band so It 
aaean aaob aore liltety tbat tbls apllttlng la a aolld state 
offeot In alt t&o platlottsi ooaptox* nioro aaasia to ba no oiianga 
In the g@ometrr of the oo^piasaa iiltti tbe otianga Iti poaltlcm of 
th@ nltro grou^ In tba ring aystan* 
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ft ffsot rnidieaiaiiClII) <iOi^l«x« att(S«>MtaK)^CI« hm a 4 
«t«etroale eanftgiiriitton* on* noald tfi^r^for* •xptet on* tiiip«ir«4 
«l«etrtitt ftn the tow »^iii stat** ftia r t i o M m ^ I I I I «o%l«x 
{l!i<8«^as)^Gt^ hmis a dl «ti>«tr<mtc o oaf Igor ation* For Ibis 
ooei{>lQ9 a 4Siaaagiiotto fatattavtour is axiiaatodt luaviog a l l ilia 
aloe Iron apiaa {lalradj* fba aii^arlau»»tal valaaa of tim nocaatia 
«iott«at ia llii(5«^a«}^Ct^(jU^^|. « d*09 a»M») aad 8b(9«!IIas)^Cl^ 
^'^eff * ^*^^ ^«-3») «ra iraiy laiio!! htgbar tliaa tiia tliooraitaally 
aalattlat<}<l irataaa» ttAB ooatd ba axptaiaad by aaaaalag ttiat tita 
ligaad f iatd araoad tlie oatal toa (^^^> l a aaati aa to aaka itia 
apin frao atata of ttia oetal too iii^'^i aaargatiaaltjr a lota to tba 
opin ipalra^ atata ao tHat a tftoraat a ^ i l i b r l a a aidlata bataaaa 
tho opta fraa m^ ttia epia i^airad atata raaatt&ag l a tti« laoraaaa 
la aagaatlo aoaeat valaa* otbar Ha aaaplavta liavlnft sttoli a 
tilgliar vataa af aagaatta liaaoat ara alsa Icaoaa ' * * * * « 
ta tlia alaetroalo s^aatraa of tia(8«stSaa)^Cl0t a baad at 
a0|4t0 aa*** baa baaa atslgaad to *Aj. ^«— % ^ traa»lttoa» A 
at a l tar bMd baa aloa baaa foaad far /*^Cl^(ASPb^>^J^ aatf 
la tba rHodlaadl i ) eaaplas t ^(S«iiXas)^OI^» tbraa baada 
at Uf»0 aa"* / " ^ t j ^ f— ^*j|p7» tSfSao • • " V ^ ^ j g ^— * ^ l r ^ 
IHI4 |8»3tO a « * V " * * i g ^"^ \ r ^ * • * • ^ • • * ' ^ " * * • ***• •*•«*«'««»*« 
•HMtra ablab oafgaat aa oatabadrat gaaattrf for tbo aotoaala* 
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*tiiitt*tte suMepti l i iUty data «<!«««•% a diwiiisa«tie 
tMiiifivtoiir m<i oetaliedirQt g/atmetry for tr(8«>s?Iiis)gCl0« flit» la 
eonftriied bf ttia appdoraaoo of tlie fo l laa inf tibr«« liaiida 
(Tftble IX) in the eleetronio flfieotratm* 
39«970 oai*** ^^M "^" """ ^ « - 7 
tT,140 ea * i f ' '•^ ^"~* % r ^ 
1%e frefteno« of throe tianda for M«6l strotoliitig froQUoooir 
.t ass «.-*. 339 . . - i »»• aao »-« t . R^O^n-jjCi, ««i 
mor ooofigaratloii for tHoaa ooafiloxas* 
tn t%9 oaao of Ir(9«?ltns)j|0l^ I t t t not poaaltile to 
^latln$tttati botvooii the «or and foe iaoaiara on tha ^aaia of tha 
imiflber of i*r» bandia oorrotpondtiig to Matal«4ialogao atretohiag 
vlbrntlofin. 'lovavar* i t haa two paaka at 390 and 330 on**^ for 
tha atr laoaara rathor than tha 03Kp«dta<t thraa hands* f h i t 
aatt ha attrlhntad to an aooidaatal dagaaaracQr of tha tao aoraal 
aodaa* Stal lar oonflgoration haa atao haaa aaalgaad by Allan 
for d iatkr i aalfihida eoaplavaa of rhodlim and I r ld lua halidaa'^« 
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N02 
N02 
(ifWl) / " ^ • a a ( i n ) t itt»(llX) «wJ IriuDj 
C l l A P t C U - V 
98 
5<*Aiitliioiii<ta9Bole and d-.tainolndaxole ooi^^leaces 
: lewioal aa^d 
6-AiBlnotndasolo (Kooh light) oi^p, 133^C and O-aminoindazole 
(Koob-light), ni,p, 140*^ C wore reoiystal l laed from metbaQol, Other 
reagents were the eane m desoribed in earl ier chapters• 
Preparation ot S-antnotadazole ooaRileyeg 
Diehlorobis (S-aminoindazele) Palladlaai(ll)/*Pd(5»Alns5)«Cl2jr 
An aleohollo solution of t ga pallctdiua ohloride was 
added to the llgand solution (1 .5 ga in 250 ml aloohol) in a 
i t 3 molar rat io , t^areupoa a yellow solid efipeared imaiediotely. 
The sol id was digested cut a water hath for m hour mid then 
f i l tered «rid washed thoroughljr with aloohol and ether mod dried 
in an oven* 
Dihromobis (5-aiilnoinda«ols) Palladlun(XI) /"Pd(5«AIn»)3r2J'^ 
This yellow ooaplex was prepared by the sane prooedure as 
deseribed for the ehloro ooaqiilex adding an ethanollo solution of 
the Mtal browids (1*5 ga in 100 al aloohol) to the llgand solution 
(0«S1 gtt T5 nl aloohol)• I t was Isolated and dried in the Manner 
of the ehloroeonplsx deseribed above* 
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m atootiolio soltttion of ili« ligsii<] w&& a^dgd to AD a j^iieoos 
ff^lntlon of tlt« iMtat oiralato ia m l i t wmt&l to ligaad ratio* i t 
w«fi rafliumd for d-t Hours* "She brosatsh blooH flaffy oooi^lox «o 
foraat! was l«otatod aad artod ia the sai^ m^ m tHe ohloro ooi^lox* 
T«trii«liloroM« <3«flatiiotiidatolo) {»latliiiiiB(IV}/*i>t(9-MoB)20l^J^ 
m tilootiolio ftottitloo of e^loro ^lntliitQ aoid ( t fii in 
iS eit aloohot) vaa ad^ lod to S^asiiQOtadasolo aolutlcuei (0.6 ^^ in 
rs «»t atootiol)* 4i ftrfi»t il^aro wm no otiiMiga in tf»o colour of 
tn® sotutitm nor did arijr «ottd e i^^ oar. On hooting the solotion 
for 3 tioura a hrowa ooloured solid appearedi eiiioli was isolated 
and dried in the »«m sMUuier at the ohtoro ooi^lex* 
frlohloro a^ao«hi« {8«»i^noioda«ote) nithenlun(III)/*au(9«.\InB)2 
01311J)^ and triohtoro di ai|ttQ<4ii« (9<»afiittoindasole} rhoditt«(Ill) 
fmi 9^im«) ^ 013»«a'>J 
Thete eoiii!>l(8see were preipared ia the eaae naoaer as the 
above aeatloaed ftlatinoii eoK^otiaitt hjr addia« am aleoholio eolutioa 
of the aetal ehloride to the Itgaad eolutioa ia a i t 3 oolar ration 
mH were isolated and dried in the ttsnal aaaaer* 
lOb 
4a sWo^aiio soltiiioa of l r l 4 i a a trio&lariao (0,5 g«t i a 
79 All Of alooliot) vat tnHAmA to t&o 9<»o»iiioln(tfisole (0,097 ga 
to i09 » l nleofiol) solntioo* S at of hydrooltlorio aoiil was also 
addod to ttitt I rOI^ oolatlon, to laaeOlato otiaofo voa notftoed 
bci% 9ti0ii tHo sotutiOQ «a« e<mooatrated to oao t l i i r4 of tb« 
original iroltisiw by tiii«lis^ on a ««t«r l}otti» a Oronniaii btoolt 
sotid wast obtained* t t was vimtm^ sov^ral tiaeit v i t l i alooiiol 
to reiftove tlio ooid maS tHett vitt i other ead fSflod in en oraa 
at 90'c» 
Diohtoro (d«*a«inola<!aeol9> C>alladitt«(Il)/"pd(S-AIo«)Cljjj^ 
An ateoholio sototion of thtt ligaad 6«>aninoitt(ia20le 
<0»9i gti in 190 nl aleonol} trim added to an acpeoafi palladitta 
ohtoride eolation ( 1 ga in 900 at water) i n a i i i aolor ra t io , 
iiliereti|><»i ri yellow eotid wan obtained atoaae. Ttie solid woe 
digeeted on a water batb for an lioiir and wan tnen waebed witb 
water, aloobol and etber and dried in an oven at dO^C* 
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otiloro eoo^lev* /i yotloir ooaiilev wtm ^tuti iod oa tito additicm 
of rai ateoiiotlo Itgond solfaUcm to etk aqaoomi SJPdBr^ «olotioii 
In an aqjottiotAr rat io* I t was laolated and drle<S a« desoribed 
fttionre* 
Oxatato <0»a»lnolnda«ola) rftltaaiiui(XI)/"{»d(d«>Mns)OgO^J^ 
•inMiniiij mil mmmmm»mimmimmmmimimmmimiimiimmiflmmmmiiimim: ii ii11—««—>—iii iiiii»iiiw«i«iiiiii»iiiiiiiiiiiii»iiiiiiMiii««iiii»lliiiii3ii» 
Itita ooeifflejr ««» fireparaay iaolal^A csod driod i n ttie amko 
m^ mm ttie r^osso oompl^it axoepi tb^it in ttds ease tha reooianta 
ware roflnmid for several boara• 
Tetraohloro (6«aiiiaoin(lasol«) j?latinii»(IW)2f"f»t(0*Mn«)Ol^^ 
tlita eoi^leir ««a prepared and teolated tn the ea«e 
aanner aa the ^ t o r o emmpl^x ming a t i t iietal to llgand ratio* 
Hone of tHe oonptexea noiild be reorjetal l leed due to 
tu^ir l a a o I a M l i t r i n t ^ neiiat orgBiiio eelireBte* 
10 o 
iUivnlts and ])l«<ni««loii 
flid onalytleal r«9itlt» of Itaa i»oapl«i«»t mA th^ir ooloar 
«ad ••It&ag |H»iiit« «r« givftii In fat)l« xt« A f«it4»r8l fotwil* 
Jl(8-»*Im)j^^Xj^ (a • Pd( l tU Pt(I?) anfi I r ( I X I ) | t m ci**, Br*, 
C^2) mA il(8«Alas)3Clg,iia,Q(M • ilaClII) and im(IXI)| tt • i ,a) 
1.9 siigf^iitttiS for a l l tliovo OOO^IOJMII* fiio eoa|»I«xoo ar# oovftlvat 
in fiataro mid tnsoloblo In organlo oolvwito, «fei9t« for turoo 
«os^l«««« «lito!i ar« solutito in dlaotfityl 80lfoxl<l« afttjr* fte 
ol>s«mi4 volar oo^dtaofoneao tiMlio«t« ilio ooaplems to 60 aon* 
•leotrotjrto ovoopt for Pt<0«AIas)jei^« fbe molar o^dnotaaoe 
of PtiS-JKEiit)^^!^ eoa^lox Uoo noarlr in ttt« raago of mil* 
itiiiVAlaiit olootrolFto* llovurart ot&ar oiri^ imooa do not tttj^iiort 
t t and Ilka tiio ladasole «nd 8«*ii&troifidiiaolo ooa|^l«i«a tboa* ora 
«l80 eonalii«r«d to bo iioa<**ola«trol3Ft«a« Ttu* raaalts of Mognotlo 
aiiao«9tl1illity ond nloetronfto a{»aotra oro reported la f i^la HV 
and ntX* 
Thoro aro tlir#« poaatbia ooordiaotloa ait«a la ft^oalao 
ladaaoU^ tfia pyH^l (3:^)» tba pjrrrola (^NB) aad t&a aalBo 
(•«iHj|) altrogaat aliloli aro oapobla of ooordtaatlag vllti tlM aatal 
Ion* I t «aa of laloroot to flad oat tho alto taklag port la 
•oordlaatloa attli Ilia aatal lea aad lAatHar tlia llgaad lialiarad 
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«• II tmtdftiiiat* or « witti««atiit« oii« and also l« tavtstigat* the 
poatiliility of tii« formitioii of potyatrlo ooi^loxoo vttii anion 
or UgeiK! bridtlof* 
H2N 
9«ilalooti]llAaot« 
Tho tafrorod apootra of the ltgim<i ana tm oooplexea ho!ra 
tiaan «ta<Stad la tbe ragioa 4OO0«»390 Ott**^ * fh» tn^orfaat fraqtiaB-
oiea ra^tra<l for tba atrtiotara ataeiaatloa of ttia aeair ajrathasliod 
ooi^laxaa liara lia^i raportad ia Tat>ta I t l« 
Vha iafraraH a^rMtraa of 9«aalaolaAosota ta K0r aitowa 
a atroag Hand ^ypaariag at 3380 a« * aliiab Has toaan attrtbutaa 
to tlia ajnatatrte H^m atratotitog fra<|a«aor* Aaatbar l>aa<t appaariag 
at 9a00 a« ia aaaigaatf to tha nMt aarsMMtria fra^inaaar* I t 
liaa aat liaaa patail»la to «iatiogid«ti tba priaaiy aajroaatrie M-ii 
atrataiiiag frafiaaay fro« t ^ aaaoaftavr arnaatnc if'<ll atratabiag 
fraqaaaar i*a* tl«lt fraqpianor of tiia yyrrola group* fiia apaatraa 
af S«a»taaia«asota ia aalatiaa aoatd aat ba rM9r40& tfaa to i ts 
ia«olabiUtf ia a saitij^ta aalraat* !lo«tTar» aa ttea il«a atrataaiag 
fraqaaaar of iaiaaala aa« 9«4iitraia«aaola ia alilorofofa liaa aaaa 
9^W9rf€ at 9480 •wT^, i t ia raaaaaa^la ta aaaaaa tliat tka N«il 
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•trttehltts trfftk^nvy of tft« iioa«li3rdroi«it boii4«4 9««alno&a4aiol« 
MOl«Qttl« tlioittd also ooenr at nearly 3490 otT^ mad ttia !I«B b«a4 ia 
tlia aatoo Krovp aeear at a aft I t ^ # « r vara attadbar* 
fli« baad at tdOS evT*" fa aaatgaad to tlia GmS atratablng 
fraqiieaey* flia stroog Hantfa at 1353 on and 1333 ea * tiavo tiaan 
aaaigaad to tha C«^ atrateiittig fraqaaaay* ^at&ar atrong baiKI 
at 1943 mT^ tiaa Heaa aaalgned to tlia ring fra^aaey* 
fha tafmrad fipaetrtm of g-«4aolo4iasola la not ami labia 
in the litaratitra and ia liaing raportail for ttia f i rat tlna in ttiia 
«orti» f ta apaotrtiai in HBr la v«rr ameli aintlar to tiiat of O-aaiao-
Indasola* fAa Iig«i4t a-aalnoiadaaola lileo 3"'<ialaoliidaaola liaa 
tlta aaaa tliraa poaalbia donor altaa aiiieti ara oi^ ^abla of ooordinot-
Ing with ttia aatal ioa* 
H 2N 
6<»j|aittoiBda«ola 
ixmtti) 
YUa I«R« afaatraa of •••ainoindaaola ia aajol ravaalad 
lianda at 3330 ea aaaigaad to il«a afaaatrto atratabiag aad 
10 »-, 
•1 3300 «• •••ifa«« to M<4I MQfMictrio •trttehiag fr«ftt«Aoy« Xt 
««• eofi«ld«r«« to tio iQttniotivo to r«eor4 the isfrar«« tpootraa 
of 0««Hitiioiiitf8solo in ohloroforn «boro tuoy would IM omiplotoiF 
tntaosoolfttod but It oould not bo pootiblo owing to tto inoolnbi-
tity* Ono em roatooidtlr nosaoo ^at n-M otrotoblng troqaonoy in 
tiati^ drogfln bondiod ooloonlo ohould appoar at aroiiatf 34S0 oa and 
all ooaqiarifloafl of tlio ?7-4l fraqoonoy in tHo aoaploxoa will bo euOo 
witb tbta fre<|aonoy« In 6«awiooindaaoloy tbo proaaat ottidioo do 
not allow ono to diatiogoiaii botwooa tbo priaaty (aaiao) and 
aeoondary (pyrrolo) fr«4l atratobing fraiiooaoioa dna to tbo br<wdoaing 
of «io bonda* fh9 band at iSOO oa"*^  io attribtttod to o«^ atrotobing 
fro^enoy* Two boada at i3S0 and iSiO oa**^  bavo boon aasig^od to 
tbo C'»S atrotobing fro<]aonoloo» and ono band at idiO ea**^  to tbo 
ring fro<|itenoy» 
la all tbo aotal eoaploioa of 9«aainoindaaolOf and d«aaiao 
iadaaolo tbo UMi atrotobing froqoonoy baa boon obaorwod in tbo 
ranga 3400«»3i06 oa**^  (Tabla XII) and ia nogattvaly abiftod froa 
ita watna ia tbo frao ligaad. Tbia aogativa obi ft ia H^M atroteb* 
tag froqiaenoy abowa tbat tbo M<«il gronp io partiaipating ia aoordi-
aatioa* Siaoo tboro aro two aitoa baring if*4( groap (tbo pyrrolo 
H^ff and ^m^ groap) ia tba aoloaulot oitbor botb tbo aitaa or ono 
of tboaa aitoa aigbt bo inrolwod in ooordiaatioa* la tbo aoaploxoa 
of iadaaolo aad 8«aitraiadaaolo i t waa abowa tbat tba pyrrolo 
aitrogon ia tbo only roaaonably poooiblo aito for oaordiaatiag 
IIU 
Hi ill tli« iMt«l ioa, Soland et at. * lii«r« r«port«d tiMi ««a^l«x«« 
of fmliio tittastatdftsou and • in l tar otbar ligtAA^ and ti«ya auggaatatf 
ttiat 9mh ligaiKl* ara aoordiaatad yta Itka asitaa gl'o:^ } to the ««tal 
ioo* ftutat in ttio aoaptexaa «f 0«NUii^ aoia4asolo and 6«*ai^aoiadasola 
atao tlia eoordtaatioa via tba antno sro«|» nar aat tio aatlraty 
volod oot* 
In a l l t&« oosq>t«]ca9 of 9«a»iaoladaaola amiapttitft 
PdCs^MnsyCgO t^ tHo Itgand tieliarad aa a noaodaatato me and ia 
^raatinalily ooardlaatod tt»roiigli ttia pjrrralo attri^ea* Zo 
rd(9«Alns}C«0^ ooaplav tHa Itgand H^orad aa a &ldaatat« oaa 
ooordiaattag ttiroiigii Dofii tha pyrrole aad ttia i^yr-idrl aitrogaa* 
Stailar raatilta iiaira baao raportad froa ttiia ta&oratorjr for ttia 
ooaplairaa of $<HByatao|odaiolo vlti i f i ra t ro« traAaltl<m iMitala • 
In iho aaaa of f»d(Iiy aad Pt<tV) ooa^loxaa of g«>Ntfldlaolodasolo 
tli« llgaad aeta aa a Mdwatata aoordlaatlag groii^ i iovolirtog liotli 
^yrrola ( ^ i ^ ) aa wall aa pjrridrl i^Ul altragan atoaui* fbe QmH 
atratoliing fra^eae^ tn tha d«<4intooiadasola ao«^laxaa la not 
atgalftoaatljr alilftad fron i ta paaltion in tHa fraa ligaad* I t 
ia alao not aaoli aHlfted In i'd(9«xAIna)CjO^ avaa tuoagb oaardlaa* 
tloa la aagga«tad to oaoar tturoagli ttia pjrrldrt altragaa aa htm 
Iman fotmd in tHa 9W of ^jrrasala'^*'* aoimrUxaa* 
la tka aaaa of Pd(S«AI«a)C,0^ and l»d(««AIaa)C20^ aa^planaa 
tliraa bMda at idSS^ItlS an*^ (Ii^a);l980«>l3tft mT^ (a > aad 
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1265-1350 (1»3") t^tVA ^<»n as«lgii«a to « l)l<l«iitat« oxalate group, 
* 
^ \ 
All th« palladlvutCll) complexes dieaorlbed In this work. 
hare been totmd to be sqoare planar and diafflagaetlo cm the basis 
of the evidenoe froa their aagnetio ekoaent Tctlaes and electronic 
spectra. A band at 31,350 cn*^ in PdCS^AIni)^^!^) a6»3ao oa*^ 
in rd(5-Aln«)2Br2i and 25^000 o«"* in l»d{5«Ain8)CjjO^ and at 
35^320 o«"* in Fd(e*AZna)6l2i 25,640 o«** in rdCe-AInsjBr^ «nd 
at 31,350 ewT^ in Pd(6-Alns)C20^ (Table SIXI) has been assigned 
to the charge transfer M —-^  L or I« '*-^  ll« Altematiirely i t could 
be due to ligand transition* As observed in the case of 
palladitta(ll) coaplexes of indasole aw! 5<-iiitroiadasole and 
•««itroindasole, the 'Anion effect* on the lf<fl stretching 
frequency of the 5*aainoindasole and 6<-«sinoindasole conplexes 
of rd(II) i s absent. 
11^ o 
H2N 
W2N 
(^IS) (X • CI* or llr**> 
To i ^ t a l n ftirtli«r inroraat ioo rAgariUxig ttt® goonoiJT <>< 
tlioso oeuiilesila t o * trmcsnemy inttmm4k spootra Imirc bMa rooorOed. 
fblA toeHii t^* lifts bveii fotuKI to bo v«ry uaolttl i n diotlngjalstitiis 
betvooa tlio o t s and trons loonoro for IHo o ^ o r o planar ooaplexoo 
of tht tjrpa PdCL}^ ^^^ viMiro U « S««aiiioiiiaasole and d-aalnoindasolo 
and X » 0 1 * or Br*« for tbo o ia laoaor tHo prtaoaoo of t«o baada 
al 370, 390 o«**^  ta fdCfl^^as),^!^! 300» 378 os"*^  itt M(S«^tta)^r^t 
349, 370 oa*^ in Pd(e«Atn«)0l2 and at 3S$« 319 m"^ la Pd(««»AIaB)Brj, 
(TaUla Vf) kairo %ooa aaatgaad to ttta antlayaaatrio aad ajraaotrio 
Pd«Ci atratehtag fraqaaaoy betonglof to tHo C^ a^Miotry aa Haa 
7 114 
b«aa foaad for tba iaidasolo ead 3,3<i»yraaiao*dJloarbojraaida 
ooaplasroa of palladliui, «l atrong band at 589«i5t3 ea baa bean 
aaalgaad to tba il«4i atratohing fraqueaof • 
H2N^ 
^ \ / 
(ipca:) ( x« ci"* or Br"*) 
114 
Pt(5*Aln»)gCl^ and yt(6»AIog)ci^ QoapUx»» 
PlattiiiiiidV} oOi8|»l«2ces, rtCS-Atas^^^l^ ''"^ Pi(6«Mns)Ct^ 
are aiMOfnotlo anA prBwnmmif hmm m oetttba^al c«o»«tfy« 7lil» 
! • sitpporttd by tb» precenott of tliroo boada la 9t{9^Unm) Jil^ 
(Tatilo XIII), ono at 18»i80 o«"* /"^f j|,(tjj^^)*.^ ^«^ *Aj^ (^*ai>*-7> 
anothar at at.T40 o « " V ^ T ^ ( * a , ) ' « ^ ^— \ i ^ * a t ^ * - 7 •»* • 
third ena at 33»4«0 on*"^  atiiob baa baaa aaalgaad to aHarga 
tranafar and two baada Aa ft(e-Aias)Cl^ at ISfidO oa*^r*»a-( *ag)*«-
la tha far iafrarad ofiaetnia of ]}latia«a(IV) ooa^lax» 
Pt(9»Al88)j|01^ a atrong baad at 349 oa*^ aaa baaa aaaigaad to 
11 tj 
(Pt<»I|)«ii •tr«tobtiis fr«qOfliiierf vttSt««tliig a trmtm ftoatiittraUoa 
A fftwllar 1IIIII4 baa ala<» iNiaa fooatf In ntanaC t « r U « r r piioaptiiaa) 
and noiioCtarttarr araiaa^ ooi^l«a£«» af plat l i i iuHlV)^^* I t la 
raasaaablt to aatttna that ( X t s i l ) for traaa iaoaarf tHa four 
eblorida lona aoenpy tha aaoatorlAl |»oaitlaa and ma l«o UgaiiA 
ootaeulaa l l o abova aad ba&ov tba plana* A atroog hmA at 5&i a« 
i s taatattvaty asatfinetf to tHa 'i«^ atratoiiiiig fra^onajr* Titara 
aeaat to ba ao oliaafa i a t&a gaoNttiy of t&a ooa^lojrea «l t l i tba 
ta poalttos of t&a a l t r a groap i a tha ring arotaa* 
- 1 
HoN-
H,N 
(xjoat) 
rtia annlytlaal raaaita of M U t ) «o^pttx» jrf>»i9''*l»mi^Cl^.il^ 
and imClI I ) oonplaar/"Hli(S-Atas)2Cl<|*aa^0j^« anggatta ttia praaanaa 
lis 
of (mo tmA t«o ««t«r w>lcQal«« r9Mp9etiwlf» v«t«r «ol««tl«s 
<o not •«•« to b« eoortfiiitttotf M no Imid at 3$00 OM** ooald l i * 
oto««VT«6 in tli« I*R« spootron* fli« pres«ao« of vator ootooatoo 
vftiit bovovert MO«ri«litoa iijr tioallag tbo ooapotmd «a<l oboorring 
lli« lo«« in w9i^U 
Ootmidorlng tho AOfilytioftl rotults oad ttio opeotral oxid 
tlio mtpiotle dfttfit <Bi ooti^odral gooaofly InvoliriBg « polyaiorio 
iBiloa«brldsod •tmotttro ( ^ s * m i X I ) io sttfgoatod for o i l ilio 
ooia|^ l«ic»« of l l t t ( I I I ) , {Ui( I t l ) and Xr ( IX I ) ooa^toatoo of S^oiatto 
ttEidftj50l«» Four of tlio ooordioftUoa s i te * la tdo aqoaro plaao 
of tHe ootidiedroa ar« aaggostod to ho ooetq^tod by ttio tiridgtag 
etilorld* loa v i l l i tbo two traao ligaads lying abovo aad bolov 
tbo aqnara i>taao« 
(XXXXII) 
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Tb« va lno of MMp^tie aoatat for fitt(9««AXiis).Cl^«il^o 
^Ax«ff • ^•^^ '^•^*^ «*** jm(5-Alag)jjCl5,a8jO ( jU^ff • «•»« i»*M»> 
(fatole XI?^ aro irory anaah isiiglior tb«B one eoa&dl oacpoet for Bit(XXX) 
idtt i ono tmpatrotf oleotron and for ati(Xtl) «it!i n i l tiio oUetroii 
spins piitrod mnA sooas to Ho duo to tti« fool ttiot tiio llgoiid 
floKI otrongth arotntd tho H I s oaoli • • to aaks tiio opftn froo 
stiito onorgottootlr oloso to tiio o^tn patrod ototOf oo tbat a 
thenaal ogniltbritiet oxlots tiotwooa tito opln froo and ttio spin 
^atrod otato* 
ntootrooto speetra of itii(5*Atiia)QCl^«!}j9| i s not vary 
holpf^l ta dotormlalng the gooaotry of tbo aolooolOf tiovevorf 
a ooalc hmA at a0i410 ©«** (fablo H I I ) asoigaod to ' A . ^— % ^ 
traaslt i fm has beea Obserrod* 
Xn ttio oaio of tho illi(XXI> ooapXaXf m{limMnm\^Gl^mM^$ 
also aa ootahodral gooaotry has hooa oapportod toy tho olootroalo 
spootra duo to the proseneo of foXXovlag throo hoods (fahXo XXIX)t 
83,860 o«-V*^ag ^ ^ * * i r 7 
18,810 oa*V^*tg ^ ^ *^||P-7 
Tho tridlaii(XXI) ooaplsx, Xr(8-Aitts).Clg i s diaisagootio 
and aa ootahodrat gooaotry i s oaggoatod to this ooapXox also dao to 
tho prosoneo of too hands l a the roflootanoo opootnaa at 
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t8, t80 0«"*(^'^3|j «— *A^^) and 16,6T0 € « * * < ' f ^ - « — * A ^ ) . 
Low froi|iieiiiQr tnfrareil «t>«<)tr« of tHe 8a(XIK)f 8b(ZIX) 
«ii<l I r (XXI ) eoi^l«3E«» ii«v« alto ^ o a r«oord»4 wltti a irft«« to 
dlttlttgiiiobing betvooii tbo ioratoal fil'^l aod brtdtt^Ml M-ci-M 
•trotQbiiig fr«i]aeiiote9 and also to tooato Ilia islHH atratoHiiig 
340 ea*^ M9*AXft«)jjCl3»3H20 and at 330 a«*^ Xr( 0*4X08)3013 
hm ^oan aaaiftiiod to tbe tarailiial M-^1 otratonixig* Tba bridging 
H^t^d^ atratobiiig iiodos aro oiqpootad to ooour at a toaor tra^oaojry 
bat eotiid oot b« idaat i f ied 009 to tba i>ro»anoa of ligaad batids 
i a tba aaino ragioii. A ait t i lar obloro bridgad atfaotura baa alao 
In fttX tba tbrae ooi^iloxea a atroag band (Tabla lOT) at «30«4Sd3 ea**^ 
bat baan aaatgnad to tba gl«^ atratebiog fraqjaenojr* 
mvmu ( I I ) fiAUOii €'j'tph:n:n OP limmQUi'B 
12<^ 
indfttdte tmA 5<»«ailiiolti«aiiol« «3c(io{>tiiig Cii(liit)^0r^ anil 
C«i(t|.AlM)jjnr3 ti«r« • • r l f r li«.ri «r»<nm to b« poly«orto li«rlo« 
a dlttortod oot«!i«<lv«t «ai«n or ttgfoid briagotf straotura • 
fhoae atrttettiret vtro tiovovor proposad on tUt tiasia of iarraro4« 
audi olaotrofilo apeotrat atiidtoa ontft MOl«r eondaetiauaoa and 
mi^piatlo tMMiiranaata oolr and oo far tafrared studiea vera 
mm&e cm tHaaa ootajilaxaa to oorratata tha ^•X atratohtog f r o * 
<|iienataa wltfei aaloa brldgaa* 
I t waa ooaatdarad tbat aTtdaaoa of a halogao brldgad 
atntotnra l a thm oaaa of Cte<tl) alilort^la and tiroatda aoaplaxaa 
eaald l»« obtaioad aalng tha far Infrarad tpaatroaoopia taobniqtta. 
I t vaa tharafora of tataraat to prapara tbaaa aad aoaa aora aav 
aonpiaiaa of tba typa OaL^X^ (aiiara U • •••itroiadaaolay 
d-fNilnoiadasolay t«altroladasalat I • C I * or Br") vi t l i a vteit 
to f indlof oat fa r tafrarad avldaaaa i f aar froa tiia M*X 
atratohiat fraqaaaolaa ta aapport of tlia aalataaaa of a tiatida 
brldgad ttraetara* I t vaa alao of lataraat to looata aad 
tdanttfjr t%m aatat altrogoa atrataliiog fraqaaaojr ta ttilv ragioa 
of tlia l«r« apaatraa* 
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t tght ) i wr9 tti« ««flHi «9 devoribod la .ear t l « r etii^ttrs* Ouprlo 
elilorldtt <tlti3f<trat« m& oiiprto brofitiKt* (!£oeli«»lis£it} were ti««d 
aft«r r«oiry«tatUtAtloii« 
metiloro b i t (tndatola) eoppw ( IX ) /"lStt(I»»)*Ol-jr 
Aa atooholto notation of lodaeolG was a<ld«d to aa aqaooas 
sotQtlon of 4m|>rl0 oiiIorid« dlbydrate l a a l t d ootai to llgaad 
rat io* ^ ollva graott f t a f f f ablalag {urodiiot wita obtalnad* I t 
vaa iraaliod tboroagblr «ltb aloahol aad atbar aod raoryataltlaad 
frosi iMatana* 
DlbroMO bla (ladaaola) aafnnar ( I I ) /*(««(tns)Jlrj | jr wid 
dlbranetatralcia ( ladatata) aepi^ar ( I t ) / ^Ct t ( I as )^Br^ 
Tbaaa ooaplaxaa vara praparad la tba aaaa aanaar aa tba 
abloro aaaqila^r aalng a US aad l i 4 aatal ta Uf iAd ratiOf 
m^araiitiaB a |rallo«lali<^raii« f i a f fy and « daap jrallav pawdanr 
aalld vaa obtalaad nf^tiwly^ Tkaaa aoi^lasiaa vara r—ry" 
tat l laad froa aatbaaal « d drlad l a vaauo* 
125 
8«Attrolii<l«sote solotioa (I«ft9 f « l a 40 «t •thanol) «a« 
•towlr «dd«ii t» a enpria aHlarltfa <ttit|rtfrata •alotioa (1*03 c« 
l a 13 a l of alootiol) aHoa an inatanfeneotta r«aatIoa tac4r plaoa 
and a jratlav aaltd «a» < i^aftn«<}« I t aaa «aaba<l a l l t i etttaoot 
aad «tliar and dirtad ta vaoaa* 
Dibroao bta (9««iltr9tadaaalo) oofpar (XI>/**0a(««^Ia«>„ar«J7 
f M a ii^ »j^ »l«a vafl f»ra|ii«uroA «dHS Isolatad ta ttta aaiaa aaanor 
a» tha ebloro aoaplax datarlbad abora* 
8«»Aataoiada«ola Caattt»aaf 
Dlalitora (8«Niiiitfaoiatfatola) aappar 
Aa ataoiiollo aotattaa of 8«aalaoiadasala (0*78 « • ta 
SO a l aloohot) vaa ad<la<l ta a aaprlo alilortda dtt^ritrata ftoluttoa 
( l«80t ga l a 9S a l alaoliot) aliaa a Hmmy Urava pivetpttata 
apooArad ataaaa. t t vat f t l ta rad and vaahad al t l i alooaol and 
at liar aad drtad ta Tataa* 
12B 
IHo hromn aoi^le* «a« pro{»ar«A bjr Mtxtag An tttHiutollo 
l lgmd •olatlon <t«33 ga i a 9tl a l etHmol) to ooprio broald* 
soltitloo (1*131 ga i a 13 a l of etHaaol)* I t was isolatt^d la iUa 
8«a« aaaaor as tlia afeiava aaationed ni tro acmplaxos* 
0*»'^ t trolndagotf Caafilaariia 
mehtoro bla (#<Hiltroladaaole) oappar ( H )/r<^iO'^^laa)J*ti-J 
and 41liroa« HI a <e«Bltrolmta20i«l oappar ( I I ) / * (^(€t«<^Ia«)JSr^ 
fliasa closqpitoxea iniro proparedi by aAdilag ^n alooholio 
sotutloa of tbQ llgaad to tli« aotat hallda aolutioa l a a t ta 
notal to lig«ai<! ra t io attoreapon a brlglit yellow (otiloro ooaples) 
I0KI a do«p yoltov oolotiratf (Uroao ooi^lex) aolKt prodaota aare 
obtalaad roapootlvaty* fbaaa oo^pplexas wera diigoatadi oa a vatar 
batb for flB boor «rvS vara f l l taraA toA waiitotf at tb alaoliol aaa 
atbor aad dried I n «a orea at 90^C» 
g»Aa|ao|B<^fyolf Coaglfffy 
mobtoro bla (6»aalaolB4a«ote) capper (Il)/*Ctt(e*AIaa)«Cl^ 
to alaobolle aolatloa of oaprla obtoride dlbydrilta mmn 
•toiity added to tbe etbaoolle S-«alaoladasola aolatloa l a a I t a 
nolar ra t io . 4 broaa aaloared aolld appeared atooae* I t vaa 
dlgeeted for aa boar aad aaa f i l t e red aad dried la tbe eaae 
aaaaor aa tbe 8«4il troladaaole aaaplcaea* 
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flits eoitplmM ««» vjrntliMlsoiS In tlio SOMV Mmnvr «« tbo 
«filfir« eo«i>l«3rt l>f ntfdiiig an •leo&olto •ulatlon of ouprlo tiro«t<l« 
to an etbftiioUe 6«oi!Miaotiidftsol« •otutftoa In a ltd natal to ligand 
ratto* 
f^^ttrotnaaaota CannUaaa 
Ptahloro tela (y»nitroin<laaala) aoppar (H)/*Gtt(T«aHtta)^Ci^ 
^ ateonolie aolntioa of oaprle otitoriOa diiirdrata ( i gn 
in IS al aleot&ot) van addait to tt»a ?«iiltrotailaaola aolation 
(t»9t g« la aoo «1 alaoiiot) aiiaraafKitt a yallow poa^avr aolid 
was ofttalnaa atc^ Msat ttia aalld vaa flttarad ttsd aaabatf tharougtely 
wltli alooliol aatf athar ana ariail In an ovan at 90^ C« 
Htlirana Urn (y^ttroladaaola) aappar iU)£*Qa{1^tmM)^9r^ 
Hit a aoapla* waa laolatatf ao^ <lria<l in tha aaan nanaar 
aa tli« ahloro aonplax W adding an aleobollo aaiatloa of oaprlo 
branlda (I ga In iOO nl alaotiol) to tba ligand aalotloa (1*4 g« 
of T«nltro|ttdaaala In iSO «1 alaaliol)* 
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6opp«r li«U<l« edaptGM** of tbo tri^ o Cviiii)^X^(i^9ito L « 
S«aitrolitilo«ol«» 9*flHftlnolfidaeoS« aod 7«ol tf*oiad«uiolo and X • CI** 
or nr*> tiwro boon oyiitiioottod and obor«o tori sod lijr tlio oiolar 
ooiiditot{»too| fliognotio fwooopUttUtjrf tofimrod imd olootronio 
ftpootral ooosttroaonto. ^ o oolor ooadttotaooo v«luo of tuiooo 
ooof l^oxoo (Toblo IVXII) ittdloato ttio* to bo oovoioat to aatoro* 
Ao h^m boon roportod la oartior obeptoro a otroiig bcmd 
ftt 149S o«**^  in 0«a&trotndtttolo oad «t iSOO oa*^ in 6«aalooiadiuioU 
hflnro boon ooolgiiod to the C«»?f otrotoblni froqiioiier* i>>oii tboo^b 
of tor eooploxatloo ttiero to « voir oaoll ebaiige to tbo C«ii 
otrotofitRg froqaooojr ooordiootloa to oitfiootod tbrousb tbo pyridrt 
nttrofoa «o boo booa found In tbo ooaplosoo-of indosolo and 
lirfooolo* 
UKo tbo lodosoto ond S««ii troiadosoto oo;aploioo of ooppor 
bottdoof tbooo ooaploaoo olno oooa to bo potjraorto dtotortod 
ootobodrot oaoo bowing o bologoa bridgod otrnoturo* fbo tatoaolty 
ond tbo posttf mi of tbo tf-fl boad ta tbo polynorlo ooaploato ooold 
bo oxpootod to bo dofobdoat apoo bjrdrofoa boadlai vltb tbo onion, 
Mn oiroalaotloa of tbo »•« boad la tbooo ooaploxoo (Toblo JOril) 
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rttT«ftlt an Inomasa la the Il«4l atratohlnt fr«qii«Bor vl tb tli« 
tf««r««tliii |»««aiMll tr of iifdrogan boading apoa proeaatflng froa 
ttia mora alaetronagatiir* anion C I * to thm laaa alaotronagaUva 
ant on nr*** 
Tba aiq»eriiMQtal valoas of aagtiotio aoaaata ( f t f i le XiX} 
io OaCe-AIna^jCl^ ^ ^ a f f * ^'^^ S.M,) oorraapoad to ttia aptn 
ontr valaof wHtla in CiiCe^Klnt)^^^ (>^«ff « **^f B*M*>» la 
Ctt(6«-»tas)2Br2 ^ ^ » f f • ^•^^ 8.^») and io Ca'Ce-AIaal^r^ 
< X l ^ | . • 1.67 3.!tl«) i t la lo««r« Tttia ia siraaanably dua to 
aoaa satifarroaagnetic interaction. 
In tha oleotrflMito spootfttm of oopi»er(II) tialida ooaplexoa 
CaCe-lflea)^^^! Ca(6«4IIaa}^r^, CaCe'iaaa)^^^ and C«(e«>AIaB)^r^i 
a atrong baad at SB^SfO ea*^ baa boao aaaigaad to tbe obarga 
tranafar and otbar band at i3«700«»i2»OaO ea * baa baan aaaigaad 
to tba 8 T ^ ^-*- as traaaltiiMi ( f ^ l a ISD/III) iadiaatiag an 
oetabadral aavlroaaaat arauad tbo aatal ion* fbia ootabadroa 
aaat ba dlatortad* Foar aoordiaatioa altaa of the ootabedroa 
aaat ba oaoaplad by two bridging aaioaa aad tba raaaining two 
by tba ligaada pfvntiblr i a traaa poaltloa to aaob otbar* 
Siai tar balagaa bridgad atraatara baa baaa eoaflraad x«ray 
eryatallagrapbioally for Ca(Ins)2Gt2^*« oa tba baaia of tba 
aagnatle aoaaat aad ligaad f i a l d apaotraa i t ia raaaoaabla to 
propoaa a balagaa bridgad folyaaria diatartad aotabadral 
atmotara for a l l tbaaa aaaplasaa. 
13u U 
I t v t t l li« «»«fiil t« eoiift««r f i rs t tii« vtrtttttttr* of 
mtfirto dblorid* Mid onprte liriMldo ti«for« « tflMiit«iim of tiio 
far l*r* Oj^ ootro of tHo «o«{»l4»of« 
eonpor ( I I ) oUtoritfo i « aloo potyMtrie «n<t &io» o aiotortod 
ootiliotfrol ftrr«iig«»»iit liivol¥tn« obloiino br i i fo* vltti four 
elil»ri«« otoM ot a <ilat«i«« of 8.30*A m^ two at a 4&ataaoa of 
, I ts 
a«95 A * flio dlotattoo of four abort boada rosataa ooaataat 
aboroaa tlia long lioad diataaoea varr froa oaty allctitir loagar 
turn tlio lAiort mioa to aaoti toagor* f^9 «otal«^iilorlao froqooisojr 
in CaOl. oooora at 319 aad iTT ea * • Aa aoalogoaa potraorlo 
dlatortod ootaliodrat otraotoro baa alao lio«i fouad In eoppor 
Uroatdo bwrtag foar browtda toaa at a dtataaoo of 2«40°A aad 
t«o at a dtataaoo of 8«t*)A** fba oop|>or«t>roMitto atrotoblag 
fro^oaoloa tto at SS% aad 9%9 owT^ • fbo loaor of tHaaa 
froifaoaoioa la l^ otH tHo oopi^ or Halldoi liaa liooa aaalfaod to tbo 
*loai* Cte«»x »oad it m CI* or Br**! aad tiia litfliar oao to tho 
*aiiort* Ott«>V toada* la tka ooaptoxoa of ooppor iiaUdaa aar Ctt«>X 
frofBoaar obaorrod toaroad tlio tirtdilof *^Qrt* iMNid Motal aalogoa 
froqpoaajf (o*i» atooro $mt oa**^  la okloro aad a^oro iKId mtT^ la 
liroao eoaploata) aaat lio aaalfaod to a toralaal Ca«>X *ado» faia 
arltarloa ooald ladlaato tliat m tkoro aro ao aaan ^aada (fablo XX 
aad x n ) la tHo ooppor kail do ooi^losoa of ladaaotoa tkoro la ao 
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t tnda i i l €ii-X %mk€i amA w Milr ^tf t«9 di f ferent kind «f b«ad« 
4tt« f9 tti« *toiig* aad tli« ••iiart* to«itf« In ib«»« eo«pl«]t»« «r i« ia t 
trtm tliv H^ridgtnx of tii» b«lof itn «tfHi«« l a tb« «a«« of Q9^Q^Ql. 
hmrlog t«trab«tfr«l • t roetv i^ a l l tlio four eftloriao ioao lia^o boon 
foitsi «t « 4t«tttaoo of a*aaA^ and Uio aatal oniorlaa otratoiiittc 
fro^«B«Ao» o««dr at asa and 8ST ea * • 
la tlio baaaialtfaaola ooi^lavta of ttopparilt) tiaU<teat 
^ ( B )4^0 (* * Daaalatdaaala aad X » Cl'* or Br*) aalr ««• tialogaa 
• •aal t lTo fra^ittojr Haa h9^n akaonrad at %M o«*^ for tlia oiiloro 
wf as 
aowplax Mid at i3a aa far tHa braaa ao^plax • Sial larl jr tiia 
aoaioaario ooti^adral oamptlaar 0o(Xaa)^&r2 alioaa tae baada at 170 
aad 834 aa • fHa fraad at tTO oa** baa taatativaly baaB aaaigaad 
to tha Ga««0r atratobiag fra^aaajr « d a atrong baad at 934 oa*^ 
baa baaa aaolpiad to tba ^«ll atratobiag fraqiaanar* 
Xa aaaa |>al]r«arto diatorlad ootidiadral oaa^laaaa of tba 
tjrpa ^ ^ « ^ bariag a balagoa bridgad atntotarat tba aatal balogaa 
atratobiag fra^aaor daa ta tba * abort* aad tba *loag* boada bat 
baaa foaad ta ba at a laaar vara aaabar tbaA tba aorraopoadiag 
•odoo la ••pp^r oblorlda aad aoppor broalda a«g» la GmW^x^ 
( L a tbiaaala aad X « C I * or Br*)« Ctt«*Cl *abart baad* ooaara 
at art a«*^ aad Oa-Br * abart boad* aoaari at 383 aa**^ • Tba 
rat io of V Oa«Br/ V Ca«OI l a 0,93 aad l» a bigb ralaa* I t I t 
aa t l oatabllobod tbat tba rat io >;il«Br/2J tf^Cl I s alaoat ooaataat 
<O«T8<-0.r8) «ttd l a ladapaadaat of tba aotal^^** I t bai baaa 
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iii««n to til* ««»• of latr«r4Hl flp^^trn «t voao t«tr«li««r«l 
Inorfflnto oem^tmx li«l|««» iris* mi^ miimk*^ ihmt i f I I I* lialog«n« 
«r« tr«ftU<l • • t»ot«»p««^^ on* woaU g*t i^^Cllr)* }) ^<Br)/ ^ g(«l)» 
^1^(61) « Oft9i» Mi<i fiir «oiii«i4*oo«i in* «xp«ri««it«i viiiitt vf 
^1)3(0')/ }) ^(et) i« apiiroxlafitAljr tti« t^aar* root of tHis valu*^^* 
Jill totridiodr^l 3>roMidotolitori<l« ratios from earbon to t ia as 
«satal« l i s * ^ in tlia raoga 0*«-0.t**^» fha ratioa of tliaa* 
fre^oaoiea «^ vair saaii tfapaatfaat on ttm oatara of tHa iialogaa 
ion* flia sagnitaAa of tliia Ao^aatftaa* for tfita f i ra t row traasi* 
tioa natal tons ha* »a«Q astabiiafiad froa tba faot ttiat - u '^^jf 
>^ 0*Tf aaid j ' § ^ f ^ 0»»» *a tatrabadraJ anion MJ^ * ani 
")'j""iJ|f "^ ^*^* ^^ oatahairal satal aarbai^t b^alidaa M(ad)^X «|4 
m{0(i)^%^^^^» to tli& oaaa of UK^.W^ (iriiara U « Ctt^  C«t tl«t 
Py • firridiQa aafl X «• Cl" or Br*) aosi^ laEaa *^® also afeiar* a 
distartai i»olysario aotaiiadral atraetara Has tiaaa propoaad 
y ' y ^ f • 0»M saifaatittt tHat tliaaa ara 2) il*X vibratioa* fftsa 
tlia aaaigasaat of 2) Ctt<»it ia faaitttataH W a ooaai<i*ratiaB of 
V CB«ar/2) ea«01 valaaa and tiia aasa taabstqaa w i l l t^ aaoA is 
aaaigaing "}) C«»X fraqpseaoiaa ia isllasolaa aaaplasaa* 
TIM far iafrarad apaotrss of e«|i|>ar(II> hatitfa aa^piasaa 
of isdasata (Takta KX) aiiosa turaa tiasda at S40» STB mtA 340 as*^ 
in til* oaaa of CaClsa)^^!^ aa« at #dO» M4 mA aso os*^ is 
Ctt(tst)|^rg« THa %as< at 118 as*^ is tlia ayaatras of t ^ al^laro 
ooaplas ia aa*igs*4 t a l ) (Cs«GI) taliart* baad mA tHa lias« at 
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ai4 •« * f» i n * ooiT«t|ioii<llag D (Ott«8r> aod* i a th« liroao • • • p l t x i 
fli« r«tto 4^ ^ ^ 3 1 " • ^*9!1 ftlco tngg^tts tUttt tUftjr «r« p (Cu-X) 
•tr«tohi«c Yikrattoat* VH* otliar to«i4 «t MO e»*^ In aliloro 
o<Mi;il«« and 230 ea*^ in broaa eaaplav hat boaa aa«iftaa4 lo tiia 
Ctt«Cl Uoag i>oa<!* atratolitng fra^pwnoiaa* Tha atalgaaaat of 
Ca<^l *laitg «aad* l » ratliar tfifttattlt as 1% oaeora in a vtila 
ranga froa asO oa**^ to aaeh Inmmr rraqii«acr* l?raoaaal»lr i t l a 
tfaa to t1i» faot tliat loag )>oad aiataaaa* varr froa a l tgbt l f 
Iwigor than tua oliort baa<l to oaoli loagar* 
fha liaad at 840 aatf 480 oa** l a tba ebloro an l^ liroao 
9<&m^\QM&9 raapoolively fetaa Heaa aaalipnad to tlio M-31 atrotolilQg 
fraqo«a«!f« 
Tiia far lafrarad ai>aatraa of 5«o|troia4aaole ooaplaxaa of 
ooppar ( I t ) l a not a a l l raaolvad. HoaaTort two baatfa (fable XX) 
at 480 aa< 380 aa**^ l a Ga(9"«IXaa)|^0lg aa« at 48S aa4 340 aa*^ l a 
Ca(8«liIlBa)j^rj| Have t»aaii faaatf* fhe l^ aaA at 280 aad 340 oa*^ 
l a the elitore aad l^roaa aoaplax raq^aotlvalyy have liaea aeaigaed 
to thai) (Oa-X) *ahort* head* Hoaeirar« other haada at lever 
fre^eaejr eeal4 aat be oheerved aad aealgaed aa the epeetraa 
aotttd aat he reoerded helav 300 aa*^« The ra t io ^ | ^ ] ^ | « 0.88 
l a a la l la r to that foaad la the ladaaole aad other aeajplexee* 
A atroag head at 488 aad 480 aa*^ haa heea aaelgaed to 
the M-ff atretehlag fre^seaejr* The follevlag poljraerlo atraotore 
le preiieoed for the ooppar hallde eeapleaee af ladaaole* 
Uk 
(XXnv) X = Cf or Br' 
Dae tt> lac Is of r«soltttioii liHr freqfaenoy Infrared speotra 
of 8*««iBla(i|nd8XOle ooaplosroi are not very Helpful In detenainlng 
the geoaetry^, Oovevery only one band at 428 on in Cu(5«>AIne)Cl2 
and two weak bands at 540 and aST mT^ In Ca{n-'Atn9)^T^ tivre been 
obaerred* fb« band at 38? oa*^ in tbe Ca{$''Xln9)^r2 ooaplex< 
baa baett aaelgned to tba ^«4lr atretehlng frequency* 
Tbe band at 42S oa In oblwo and 840 ea*^ in brooo 
eoapleaas ba^been aaalgned to tba M-H atretehlng frequenolea. 
In tbe aaee •t tbe e<«ltrolndasale ooaplex» Ctt<e«-lfIna)2Cl2 
•1 three bands (Table XXI) bare been observed at 520, 285 aad 250 oa 
vhile t«o bands bare been obserred at 810 aad 250 ea* in 
Ctt(««lfIas)2Br2* tbe band at 285 aa*^ in tbe ebloro ooaplex and 
at 280 aa*^ la tbe broae ooaplexea has bsea assigned to tbe oopper 
halogen * short bond* • Tbe other b«id at 280 oa*^ in the ohlore 
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ooi^l«« %&» %•«» •••Ignvd to «{!• ««pp«r elitortii« * long boatf * 
•tralelitng fr«qii«A«if• tb« rat io V^"'^O«Q| * ^•^^ ^* t i a l l w to 
tliat o%Mrr«i l a otlMir anftlogoii* ohloro emd Uromo niptttoi^ s lunring 
tiatogea l»ridg«a {lOlriMrio dliitort«il «otali«<lriil •traotttr«* 
ta ttio ea»« of e»«ffliioiii<SfkS9le eooptov CttCd-.lIasj^Cl^t 
«o!if)er«>etiloil{i<i 'short h(m^* tm<i *loag tioad* atrotoMag fre^oaoloo 
tiair® 19O0II oiisorrod At ISO, 339 o«*^ rospootively* «lo«evorf l t » 
tiro»s» emi^t#x iritio«ii onljr ono toxoid «t 300 ea *• fho band at 
93(1 e«*"^ la tbe ehloro and st 900 <m**^  l a ttio 6roao iioa|>lox baa 
booa atslgaad to tiia }l*!t atretoniag fraqaeaoy* attier l>aa<ts ooaldi 
not bo obsorvadt doa to laoli of raaoltttloa* 
Soao aew oqptpor belKto oon^laxas of 7««iltro|a<Sftaole i^ airo 
also baoa fireporod* Tba lafrarad spootroa of 7««| trolnda^ole l « 
varr anab ala l tar to tbat of g«*Altro|»4laxote «ad 9««lti^lodaaoIa 
oaiag to tba pr9fK§m& of tbe OMIO doaor attea* fbe aoai^Iajaa 
CQ(T«>PfIaa)2Cltt oad Ctt(7«%MIaa)Jlrg al«o iiava aa aaalagoaa a i l o * 
ebloaatrr and l*r» apaotraa ( fabla Wftt)^ tbeir wigaatia aoaaata 
"^aff * ^*^^ ^^M^ff ** 1*73 ottd tba baada at ^^SOOy ISyaOO aad 
at as^ SSO aad lt»9S0 oa roai>aetlval;f» l a tba alaatroalo apaatroai 
ladtaate tbaa to bara aa oatidsiadrat gaoaotry* fa obtala far l«r* 
avidaaaat oa tba ga^taatrr of tbaaa ooaplaxea far l«r« apaetra 
bava baaa raaordad. iaada (fabla XXI) at 470 aad 900 a«*^ l a 
0a(7«iflaa),Cl, aad at 440, 3S0 aa*^ l a 0a(7«ii laa)^r2 bara baaa 
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obt«rr«4l« thm haAi mt 900 ott*^ tn eUloro ftad at 380 ea"*^ in bromo 
eoapl«v him toeon «««l«a«d to tii« Cit-<C *8&ort hotkA* •Iroteliii ig 
fr«f|iieiiey* Tli««« fr«i{aeaoI«« oeoar at a iiigliar ««»« atmbvr tliaa 
ttiat foaad l a otti«r Indasole oo«^lesoa novavar tHe ra t io 
? ) ' IS3 f " ^*^^ ^* a la i la r to tliat obsorvod fa otiior ladasole 
ma Hi tpoifidasoto ooi^ploxot hmiag o batogea hridgmA diatortad 
oct«^odral atsitotttifa* Tliarafora one aaa raaaoaaltlir asaaae 
taatat ivel f a polyaarlo diatortad oatatiodrat balofloa tortd^td 
atraotara t^ar a l t tl^ata eo^p»tasaa« 
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